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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and forest lands; in selecting 
sites for roads, ponds, buildings, and 
other structures; and in judging the suit- 
ability of tracts of land for farming, in- 
dustry, and recreation. 


Locating Soils 


All the soils in the survey area are shown 
on the detailed map at the back of this 
publication. This map consists of many 
sheets made from aerial photographs. 
Each sheet is numbered to correspond 
with a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the area in alphabetic order 
by map symbol and gives the capability 
classification of each. It also shows the 
page where each soil is described and the 
page for the capability unit in which the 
soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent ma- 


terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. 
For example, soils that have a slight lim1- 
tation for a given use can be colored green, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with farm- 
ers can learn about. use and management 
of the soils from the soil descriptions and 
from the discussions of the interpretive 
groupings. 

Foresters and others can refer to the 
section “Management of the Soils for 
Timber,” where the soils of the area are 
grouped according to their suitability for 
trees. 

Game managers, sportsmen, and others 
can find information about soils and 
wildlife in the section “Wildlife.” 

Engineers and builders can find, under 
“engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices, 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and Classi- 
fication of the Soils.” 

Students, teachers, and others will find 
information about soils and their manage- 
ment in various parts of the text. 

Newcomers in the arca may be especially 
interested in the section “General Soil 
Map,” where broad patterns of soils are 
described. They may also be interested in 
the section “General Nature of the Area.” 


Cover: View of the Current River near Van Buren. Clarks- 
ville and Poynor soils are on the slopes in the background, 


and Alluvial land, loamy, is on the bottom lands adjacent 
to the river. 


Contents 


~ 
3 
RQ 
Oo 


How this survey was made_____._._._______-__-.-._-------------- 
General soil map_._______--.-....________-___- eee 
1. Clarksville-Coulstone association__...._._.._.-_------------ 
2. Captina-Clarksville-Macedonia association.____.....-------- 
3. Poynor-Macedonia-Captina association.___..-.------------- 
4. Clarksville-Poynor-Doniphan association._......._..-------- 
Descriptions of the soils_..__..___._____.-_--_-________ ie ee eee 
Allivisbland 1222233520407 ae OL ew ca es od Lok bee ood pees 
ASHtONSerleSais 2 oo Fok a en ci oe ean Gadd ely 9 iS al Sees sees em a 
Captian series... 2524 .2cud oat iow hehe eee dawee a. G2 aS 
Claiborne series___.__.....-.- 22 - eee eee eee eee eee 
Clarksville series___.............._-.-________ 2 --_-e 
Coulstone:senies- 222.02 oo ioc ake en ah ee a 
Doniphan series__..__________.. 2-22 eee eee eee 
Macedonif series: 2.22 22ccs ek eee ee a 
Wide O:S€MeSe womesc twas Sth a8 bel heeh, rol Rit islet he as inl 
Newark: somes 22 eno u Ce Pei ee 2k I la Leora cle eh ere ie 
OPeQN On SENS io G oe eaten ate teh that te 
Poynor Stree? 2292 we ot ee eed en o's ce cetcks gece s 
Rock landies 223. ake Soe eM ce hea ha ella a8 le 
Secesh series___.._..-..-.--..------------- ee eee eee eee eee ee 
Viraton series_...__.-....------ eee eee eee eee eee eee ee eee 
Wilderness series__-...-.-----..- 2-2 eee 
Use ‘and management of the soils... ._____._______.__...---------- 
Management of the soils for crops and pasture.-...-.------------- 
Capability Srouping 2 eeu ek Ree eS oe a ted ge 
Predicted yields_...........-_._------------------------------ 
Management of the soils for timber____..._..._____..-...-------- 
Worestrty pes! 2.52420 eA fee tb le wid eet etl a 
Dendsite -SrOu pes. <2 22 lonsue ein SG emia Tee dr tease 
Woodland suitability groups......_......__..---------------- 
Wald f@e.iis Nee oh le Ns tye Bae She ee a Te it ied a ltl 
Recreational uses of the soils................-------------------- 
Engineering uses of the soils___._.___.- Cad Sinaia Aen atece Bang ee At 
Engineering test data__.__..____...__-.-----2---------------- 
Engineering soil classification systems..........._-------------- 
Rnginepniiie pre pertles <6. o ened aeeinadla Wen andece arene 
Engineering interpretations...............-.----.-.----------- 
Formation and classification of the soils__.._._.........__-.-------- 
Factors of soil formation. ___._...._..-.------------------------ 
Parent material...__...._...-_._._---------.---------------- 
(CN TDEG aie 8 oe a ne rend SBS Set Ss eC es ee ol 
Plants and animals. ___.______._.-.-_-_--_.-_------------------ 
CO) Oleg. 5 is Sees ol Nae Mal oe hen tec ioere bal ts ye eae ae 
EU Ys iorretee ea en es Wie Pe RE EON VR OUR, PEN cle en tae 
Classification of the soils...........-..------------------------- 
General nature of the area_____..__._._-.------ eee. 
Hivdrologyiocece esse sa tot ee dee Gen EOS ae 
Geology, oh slography, and drainage. ...___---.----------------- 
Clim Aes Aloe Se ta Ra ne le Nt Ee lat olin s haben re Pate ont 
ENS CORY ener elke eet ho tetl cb ke Panda Sen i bMen ie Ras 
Literature cited__._.......-___..-___-_--------.------ ee 
Glossarye Sisson io tte Lie blac takes toe Bhat cae ened Mees 2 aed 
Guide to mapping units_._................-------------- Following 
I 


Issued March 1975 


OOM OOorPhwwnwh tr 


SOIL SURVEY OF THE MARK TWAIN NATIONAL FOREST 
AREA, MISSOURI (PARTS OF CARTER, OREGON, RIPLEY, 
AND SHANNON COUNTIES) 


BY JERRY D. GOTT, FOREST SERVICE 


FIELDWORK BY THOMAS M. COLLINS, JERRY D. GOTT, CHARLES A. KNIGHT, ANTON J. SVATOS, AND DAVID L. WENZEL 
FOREST SERVICE : 


UNITED STATES DEPARTMENT OF AGRICULTURE, 


FOREST SERVICE AND SOIL CONSERVATION SERVICE, 


IN COOPERATION WITH THE MISSOURI AGRICULTURAL EXPERIMENT STATION 


* “ z 
State Agricuttural Experiment Station 


Figure 1.—Location of the Mark Twain National Forest Area in 
Missouri. 


HE MARK TWAIN NATIONAL FOREST AREA, 

MISSOURI (PARTS OF CARTER, OREGON, 
RIPLEY, AND SHANNON COUNTIES) (called the 
Mark Twain National Forest Area in this soil survey) 
is in southeastern Missouri (fig. 1). It is located in parts 
of four counties: the southwestern part of Carter County, 
the northeastern part of Oregon County, the northwestern 
part of Ripley County, and the southeastern part of 
Shannon County. Within the survey area are the Doni- 
phan, Van Buren, and Winona Ranger Districts. The 
total area is about 728 square miles, or 466,196 acres. 
Approximately 312,409 acres is federally administered, 
and 153,787 acres is privately owned. More than 80 percent 
of the area is forested. 

Forest products are the principal source of income in 
the survey area. Recreation, hay and pasture, and live- 


stock are also significant in the economy. The land area 
that is suited to intensive farming is limited by the steep 
topography and by tlie high chert content of the soils. 


How This Survey Was Made 


Soil scientists made this survey to Jearn what kinds of 
soil are in Mark Twain National Forest Area, where they 
are located, and how they can be used. The soil scientists 
went into the Area knowing they likely would find many 
soils they had already seen and perhaps some they had 
not. They observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of native 
plants or crops, the kinds of rock, and many facts about 
the soils. They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, in a 
soil; it extends from the surface down into the parent. 
material that has not been changed much by leaching or 
by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase 
are the categories of soil classification most used in a 
local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that.serics was first observed and mapped. Wilderness 
and Midco, for example, are the names of tivo soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
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of a soil phase indicates a feature that affects manage- 
ment. For example, Doniphan cherty silt loam, 2 to 8 
percent slopes, is one of several phases within the Doni- 
phan series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photoghaphs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately, The soil map at the back of this publication 
was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some kind 
that have been seen within an area that is dominantly of a 
recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different, phases within one series. One such 
kind of mapping unit shown on the soil map of Mark 
Twain National Forest. Areca is a soil complex. 

A soil complex consists of areas of two or more soils, so 
intricately intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. Generally, the name of a soil complex 
consists of the names of the dominant soils, joined by a 
hyphen. Coulstone-Clarksville-Rock land complex is an 
example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, so severely eroded, or so 
variable that it has not been classified bv soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are given 
descriptive names. Alluvial Jand, loamy, is a land type in 
this survey area. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and for 
engineering tests. Laboratory data from the same kind 
of soil in other places are also assembled. Data on yields 
of crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kind of soil. Yields under defined management are esti- 
mated for all the soils. 

Soil scientists observe how soils behave when used as 
a growing place for native and cultivated plants and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to 
properties of the soils. For example, they observe that 
filter fields for onsite disposal of sewage fail on a given 
kind of soil, and they relate this to the slow permeability 
of the soil or a high water table. They see that streets, 
road pavements, and foundations for houses are cracked 
on a named kind of soil, and they relate this failure to 
the high shrink-swell potential of the soil material. Thus, 
they use observation and knowledge of soil properties, 
together with available research data, to predict limita- 
tions or suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists set 


up trial groups of soils. They test these groups by further 
study and by consultation with farmers,.agronomists, en- 
gineers, and others. They then adjust the groups accord- 
ing to the results of their studies and consultation. Thus, 
the groups that are finally evolved reflect up-to-date 
knowledge of the soils and their behavior under current 
methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Mark Twain National 
Forest Area. A soil association is a landscape that has a 
distinctive proportional pattern of soils. It normally con- 
sists of one or more major soils and at least one minor 
soil, and it is named for the major soils. The soils in 
one association may occur in another, but in a different 
pattern. 

Each association is a natural pattern of soils in a 
landscape. Boundary lines of many associations follow the 
features of the underlying geologic formations. The asso- 
ciations are not grouped according to uses, as is done 
for capability classes or landsite groups. 

A map showing soil associations is useful to people 
who want a general idea of the soils in an area, who 
want to compare different parts of an area, or who want 
to know the location of large tracts that are suitable 
for a certain kind of land use. Such a map is a useful 
general euide in managing a watershed, a wooded tract, 
or a wildlife area, or in planning engineering works, 
recreational facilities, and community developments. It 
is not a suitable map for planning the management of 
a farm or field, or for selecting the exact location of a 
road, building, or similar structure, because the soils in 
any one association ordinarily differ in slope, depth, 
stoniness, drainage, and other characteristics that affect 
their management. 

The soil associations in this area are discussed in the 
following pages. 


I. Clarksville-Coulstone association 


Gently sloping to very steep soils that are cherty through- 
out 


This association is in the northern and western parts 
of the survey area. in and adjacent to the Hurricane 
Creek watershed. The soils formed in cherty residuum 
(fig. 2) on narrow ridgetops and side slopes. 

This association occupies 34 percent of the survey 
area. Clarksville soils make up 40 percent of the asso- 
ciation; Coulstone soils 40 percent; and minor soils 20 
percent. 

Clarksville soils are deep and somewhat excessively 
drained. They have a surface layer of brown cherty silt 
loam and a subsoil of brownish-yellow cherty silty clay 
loam. Available water capacity is very low to low. 

Coulstone soils are deep and somewhat excessively 
drained. They have a surface layer of dark-gray cherty 
fine sandy loam and a subsoil of brown or red cherty 
sandy clay loam. Available water capacity is very low 
to low. 

Minor soils in this association are Captina and Wilder- 
ness soils on ridgetops; Poynor soils on side slopes; and 


MARK TWAIN NATIONAL FOREST AREA, MISSOURI 3 


= 


we 2 


OY 
SIA (|) WZ 
— NY 


Figure 2.—Pattern of soils and underlying material in the Clarksville-Coulstone association. 


Ashton, Secesh, and Midco soils on bottoms along Pike 
Creek. 

The part of this association on uplands is almost en- 
tirely forested. The bottom lands along Pike Creek are 
used for pasture and hay and some row crops. Droughti- 
ness, steepness, and high chert content are the major 
limitations. 


2. Captina-Clarksville-Macedonia association 


Gently sloping to moderately steep soils, some of which 
have a fragipan, and gently sloping to very steep soils 
that are cherty throughout 

This association is in the central, western, and eastern 
parts of the survey area. The soils are in broad, nearly 
level to gently sloping areas on ridgetops and moderately 
steep to very steep areas on side slopes. They formed 
in loess over residuum or in a mixture of loess and resi- 
duum (fig. 3). 

This association occupies 28 percent of the survey area. 
Captina soils make up about 35 percent of the associa- 
tion; Clarksville soils 26 percent; Macedonia soils 20 
percent; and minor soils 19 percent. 

Captina soils are deep, gently sloping to moderately 
steep, moderately well dvained soils on broad ridgetops 
and upper side slopes. They have a surface layer of 
brown silt loam and a subsoil of strong-brown silt loam 
and yellowish-brown silty clay loam. The lower part, 
below a depth of 17 to 30 inches, is a fragipan. Avail- 
able water capacity is moderate to low. 


Clarksville soils are deep, gently sloping to very steep, 
somewhat excessively draincd soils on side slopes and 
narrow ridgetops. They have a surface layer of brown 
cherty silt loam and a subsoil of brownish-yellow cherty 
silty clay loam. Available water capacity is very low to low. 
. Macedonia soils are deep, gently sloping to moderately 
steep, well-drained soils on broad ridgetops and _ side 
slopes. They have a surface layer of dark grayish-brown 
silt loam and a subsoil of yellowish-brown silt loam and 
strong-brown cherty silty clay and silty clay. Available 
water capacity is moderate. 

Minor soils in this association are Wilderness soils on 
narrow ridgctops and Coulstone soils on side slopes. 

This association is used for both timber and forage. 
Most. of the hay and pasture in the survey area is in 
this association. Steepness and droughtiness are the major 
limitations. 


3. Poynor-Macedonia-Captina association 


Gently sloping to very steep soils that have a cherty sur- 
face layer and a clayey subsoil, and gently sloping to 
moderately steep soils, some of which have a fragipan. 


This association is in the southern and south-central 
parts of the survey area. The soils are mainly in gently 
sloping areas on ridgetops and steep areas on side slopes. 
They formed in loess and the underlying residuum (fig. 4). 

This association occupics 21 percent of the survey 
area. Poynor soils make up 28 percent of the association 5 
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Figure 3.—Pattern of soils and underlying material in the Captina-Clarksville-Macedonia association. 


Macedonia soils 20 percent; Captina soils 17 percent; and 
minor soils 85 percent. 

Poynor soils are deep, gently sloping, well-drained 
soils on narrow ridgctops and deep, moderately ‘steep to 
very stecp, well-drained soils on side slopes. They have a 
surface layer of brown cherty silt loam and a subsoil 
of red silty clay or clay. Available water capacity is 
low to moderate. 

Macedonia soils ave deep, gently sloping to moderately 
steep, well-drained soils on the tops of broad ridges’ and 
on upper side slopes. They have a surface layer of dark 
grayish-brown silt loam and a subsoil of yellowish-brown 
silt loam, strone-brown cherty heavy silty clay, strong- 
brown silty clay, and strong-brown cherty clay. 

Captina soils are deep, gently sloping to moderately 
steep, moderately well drained soils. They have a surface 
layer of brown silt loam, a subsoil of strong-brown silt 
loam and yellowish-brown silty clay loam, and a fragi- 
pan at a depth of 17 to 30 inches. Available water capa- 
city is moderate to low. 

Minor soils in this association are Wilderness soils on 
the tops of narrow ridges. Doniphan soils on the tops of 
broad ridges. and Clarksville soils on side slopes. 

Most of this association is forested. Some areas along 
the drainageways have been cleared and are used for 
farming. Steepness and dronghtiness are the major limi- 
tations. 


4. Clarksville-Poynor-Doniphan association 


Gently sloping to very steep soils that have a cherty sur- 
face layer and a cherty or clayey subsoil 


This association is in the eastern part of the survey 
area along the Current River. The soils formed in cherty, 
clayey residuum (fig. 5), mainly on either long and 
narrow or broad and gently sloping ridges. 

This association occupies 17 percent of the survey area. 
Clarksville soils make up 40 percent of it; Poynor soils 
20 percent; Doniphan soils 15 percent; and minor soils 
25 percent. 

Clarksville soils are deep, gently sloping to very steep, 
somewhat excessively drained soils on side slopes and 
narrow vidgetops. They have a surface layer of brown 
cherty silt, loam and a subsoil of brownish-yellow cherty 
silty clay loam. Available water capacity is very low to 
low. 

Poynor soils are deep, gently sloping, well-drained soils 
on the tops of narrow ridges and deep, moderately steep 
to very steep, well-drained soils on side slopes. They have 
a surface layer of brown cherty silt loam and a subsoil 
of red silty clay or clay. Available water capacity is low 
to moderate. 

Doniphan soils are deep, gently sloping to steep, well- 
drained soils on the tops of ridges and on side slopes. 
They have a surface layer of brown cherty silt loam and 
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Figure 4—Pattern of soils and underlying material in the Poynor-Macedonia-Captina association. 


a subsoil of red, mottled clay. Available water capacity 
is moderate. 

Minor soils in this association are the Secesh, Ashton, 
and Midco soils on bottom lands along the Current River. 
Small acreages of other minor soils are scattered through- 
out the association. 

Most of this association is forested. The bottom lands 
are used for crops and pasture. Steepness and’ droughti- 
ness are the major limitations. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in the survey area. Each soil series is described in detail, 
and then, briefly, each mapping unit in that series. Unless 
it is specifically mentioned otherwise, it is to be assumed 
that what’ is stated about the soil series holds true for 


the mapping units in that series. Thus, to get full infor-- 


mation about any one mapping unit, it is necessary to 
read both the description of the mapping unit and the 
description of the soil series to which it belongs. 

An important part of the description of each soil series 
is the soil profile; that is, the sequence of layers from 
the surface downward to rock or other underlying ma- 
terial. Each series contains two descriptions of this pro- 
file. The first is brief and in terms familiar to the lay- 


man. The second is much more detailed and is for those 
who need to make thorough and precise studies of soils. 
The profile described in the series is representative for 
mapping units in that series. If the profile of a given 
mapping unit is different from the one described for the 
series, these differences are stated in describing the map- 
ping unit, or they are differences that are apparent in 
the name of the mapping unit. Color terms are for moist 
soil unless otherwise stated. 

As mentioned in the section “Flow This Survey Was 
Made,” not all mapping units are members of a soil 
series. Alluvial land, loamy, and Rock land, for example, 
do not belong to a soil series. but nevertheless, are listed 
in alphabetic order along with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol! identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
scription of a mapping unit is the capability unit. land- 
site group, and woodland suitability group in which the 
mapping unit has been placed. The page on which each 
interpretive group is described can be found by referring 
to the “Guide to Mapping Units” at the back of this 
survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in 
describing soils can be found in the Glossary, and more 
detailed information about the terminology and methods 
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Figure §.—Pattern of soils and underlying material in the Clarksville-Poynor-Doniphan association. 


of soil mapping can be obtained from the Soil Survey 
Mariual (6) .2 

The names of some soils are unlike those appearing on 
recently published surveys in adjacent counties because 
of change in the concepts of soil series and in the applica- 
tion of the soil classification system. For some series, the 
profile selected as representative has one or more fea- 
tures outside the defined range of characteristics. In these 
instances, a reference is made to explain how the soil 
differs from the allowed range for the series. Unless oth- 
erwise stated, the profiles have characteristics that are 
within the defined range of the series. 


Alluvial Land 


This miscellaneous land type is made up of areas of 
alluvium recently deposited on first and second bottoms 
and along the major streams throughout the survey area. 
These soils are subject. to flooding. 

Alluvial land, loamy (Aq).—-The areas of this land 
type formed in recent sandy alluvium that is underlain by 
silt, gravel, or coarse sand. Depth to the underlying mate- 
rial ranges from 20 to 60 inches. 

Included with this land type in mapping are small 
areas of Midco and Secesh soils. 

This land type is suited to esthetic purposes, such as 
a site for screening vegetation along rivers. Some of the 
higher areas are suited to small, primitive camping or 


*Italic numbers in parentheses refer ‘to Literature Cited, p. 53. 


picnic areas. Flooding and droughtiness are the major 
limitations. Capability unit TVs-1; not placed in a land- 
site group or woodland suitability group. 

Alluvial land, mixed (Am)—This land type is a com- 
bination of riverwash materials along the stream, stratified 
sand and gravel, and severely channeled areas away from 
the stream in old channels. 

Where the dominant material in this land type is river- 
wash, the vegetation generally is sparse and consists of 
willows and a few small sycamore trees. In other areas 
the vegetation is a lush growth of black oak, sycamore, 
elm, and walnut trees and an understory of willows and 
cane (fig. 6). 

This land is subject to frequent annual flooding be- 
cause of its position. There is frequent deposition of new 
materials and a mixing of the material already present. 
Drainage is variable, and shallow pools are common. 

The screening effect and the esthetic appeal of these 
areas along the river give this soil a high recreational 
value. Gravel bars are commonly used as campsites by 
fishermen and others. The areas are also natural travel 
lanes for wildlife living along the waterways. Capability 
unit Ve-15; not placed in a landsite group or woodland 
suitability group. 


Ashton Series 


The Ashton series consists of deep, nearly level or gent- 
ly sloping, well-drained soils. These soils formed in al- 
luvium on low stream terraces. 
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TaRLe 1.—Approximate acreage and proportionate extent of the soils 
Soil Area | .Extent Soil Area | Extent 
: Acres Percent Acres Percent 
Alluvial land, loamy__-_--..-..--..--------- 1, 300 0. 3 || Doniphan cherty silt loam, 2 to 8 percent slopes.| 16, 600 . 6 
Alluvial land, mixed. ~_......--.-.---------- 3, 000 .6 {| Doniphan cherty silt loam, 8 to 14 percent 
Ashton silt loam, 1 to 4 percent slopes...__._- 7, 100 15 slOpeSs ~c2 isis ec et ne ee ee 3, 400 7 
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Figure 6.—Area of Alluvial land, mixed, along the Eleven Point 


River. 


Most areas of these soils are used for cultivated crops, 
pasture, and timber. A few areas are usec for recrea- 
tional facilities. These are the best soils in the survey 
area for the production of cultivated crops and high- 


value timber. 


Representative profile of Ashton silt Joam, 1 to 4: per- 


cent slopes, NEY,NW 1, sec, 4, T. 25 N., R. 


3W.: 


Ap—0 to 8 inches, dark-brown (10YR 38/3) silt loam; weak, 


fine, granular 
slightly acid; 


structure; 
abrupt, smooth 


friable; 
boundary. 


many 


roots ; 


A&B—8 to 16 inches, dark yellowish-brown (10¥R 3/4) silt 
blocky structure; 
friable; common roots; slightly acid; gradual, wavy 


loam; weak, fine, subangular 
boundary. 
B2i1t—16 to 36 inehes, dark-brown 


loam; weak, fine, subangular 


weak, fine, subangular 
distinct patchy clay films on 
slightly acid. 


(7.5YR 4/4) heavy silt 


blocky structure; 
friable; faint patchy clay films on peds; common 
roots; slightly acid; gadual, wavy boundary. 

B22t—36 to 60 inches, dark-brown (7.5YR 4/4) silt loam that 
has common, fine, faint, brown (10YR 5/3) mottles; 


blocky structure; 
few roots; 


peds ; 


friable; 


In a representative profile the surface layer is dark- 
brown silt loam about 8 inches thick. The transition 
layer is dark yellowish-brown silt loam about 8 inches 
thick. The subsoil reaches to a depth of more than 60 
inches. The upper part of the subsoil is dark-brown, 
friable silt loam, and the lower part is dark-brown silt 
loam that has faint, brown mottles. 

Permeability is moderate. Available water capacity 
is high. Natural fertility is moderately high. 


The solum ranges from 40 inches to more than 60 inches 
in thickness. The Ap horizon is dark brown to dark yellow- 
ish brown. The B horizon is brown to dark yellowish brown. 

Ashton soils are associated with Secesh and Newark soils. 
They contain less chert and gravel than Secesh soils and are 
better drained than Newark soils. 


Ashton silt loam, 1-to 4 percent slopes (At8).—This 


soil is on low stream terraces in wide stream valleys. 
Areas of this soil are irregular in shape and range from 
5 to 80 acres in size. 
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Included with this soil in mapping are a few small 
areas of Secesh and Newark soils. 

This is the best soi! in the survey area for cultivated 
crops and for the production of high-value timber. This 
soil is well suited to wildlife habitat. Surface runoff is 
slow or medium. Flooding in areas along the major 
drainageways is the major limitation. Capability unit 
I-1; landsite group A; woodland suitability group 307. 


Captina Series 


The Captina series consists of deep, gently sloping to 
moderately steep, moderately well drained soils that have 
a fragipan. These soils are on tops of ridges and on the 
upper part of side slopes. They formed in loess and in 
the underlying cherty limestone residuum. 

In a representative profile the surface layer is dark 
yellowish-brown silt loam about 5 inches thick. The sub- 
soil is strong-brown silt loam in the upper 11 inches and 
yellowish-brown silty clay loam in the next 12 inches. 
Below this is a fragipan that is gray silty clay loam in 
the upper 4 inches and yellowish-brown cherty silty clay 
loam in the Jower part, which extends to a depth of 60 
inches. 

Permeability is moderate in the upper layers and slow 
in the fragipan. Available water capacity is moderate to 
low. Natural fertility is low. 

Most areas of these soils are forested. Some areas have 
been cleared and are used for hay and pasture. 

Representative profile of Captina silt loam, 2 te 8 per- 
cent slopes, NIEY,NE14 sec. 17, T. 24 N., R. 2 Eu: 7 

A1—O to 5 inches, dark yellowish-brown (10¥R 4/4) silt loam; 
weak, fine, granular structure; firm; many roots; 
slightly acid; abrupt, smooth boundary. 

B1—5 to 16 inches, strong-brown (7.5YR 5/6) silt loam; 
moderate, medium, subangular blocky structure; 
firm; common roots; medium acid; clear, wavy 
boun da ry. 

B21t—16 to 20 inches, yellowish- brown (LOYR 5/6) silty clay 
loam; strong, medium, subangular blocky structure; 
firm; distinct broken clay films on ped faces; 
common roots; medium acid; clear, wavy boundary. 

B22t—20 to 28 inches, yellowish-brown (1lOYR 5/6) silty clay 
loam that has few, fine, distinct, brown (7.5YR 5/4), 
strong-brown (7.5YR 5/6), and gray (10YR 5/1) 
mottles; strong, medium, subangular blocky struc- 
ture; firm: distinet broken clay films on ped faces; 
estimated 5 percent chert; common roots; strongly 
acid; clear, wavy boundary. 

TIAx—28 to 32 inches, gray (10¥R 5/1) silty clay loam that 
has yellowish-brown (10Y¥R 5/6 and 5/4) mottles; 


strong, medium, subangular blocky structure; firm 
and brittle; estimated 10 percent chert; roots in 
eracks; strongly acid; abrupt, wavy boundary. 


IITBx1—382 to 39 inches, yellowish-brown (1OYR 5/6) cherty 
silty clay loam that has red (2.5YR 4/6) and gray 
(1O¥R 5/1) mottles; weak, fine, subangular blocky 
structure; firm and brittle; estimated 50 percent 
chert; few roots in cracks; strongly acid; clear, 
wavy boundary. 

IIBx2—39 to 60 inches, yellowish-brown (10YR 5/6) cherty 
silty clay loam that has gray (10Y¥R 5/1) mottles; 
moderate, medium, subangular blocky structure: 
firm and brittle; estimated 50 percent chert; strongly 
acid. 


The A horizon ranges from dark grayish brown to brown 
in color and from 0 to 10 pereent in chert content. Reaction 
is strongly acid to slightly acid. The B horizon ranges from 
yellowish brown to strong brown in color and from 0 to 10 
percent in chert content. Reaction is very strongly acid to 


medium acid. Depth to the fragipan ranges from 17 to 30 
inches. Colors of the fragipan are shades of gray, brown, and 
red, and mottled patterns are common, The ITBx horizon has 
a chert content of 35 to 80 percent. Reaction is very strongly 
acid to strongly acid. 

Captina soils are associated with Wilderness and Macedonia 
soils. They have less chert in the profile than Wilderness 
soils. They have a fragipan, which Macedonia soils lack. 

Captina silt loam, 2 to 8 percent slopes (Ca8).—This 
soil is on the tops of broad ridges. It has the profile de- 
scribed as representative for the series. 

Included with this soil in mapping are areas of Mace- 
donia soils and areas of the moderately shallow Captina 
soils. 

This soil is suited to timber production, to hay and 
pasture, to small grain, and to use as wildlife habitat. 
Surface runoff is medium. The fragipan, which restricts 
the rooting zone of some plants, and seasonal wetness are 
the major limitations. Capability unit IIe-5; landsite 
group B, woodland suitability group 407. 

Captina silt loam, moderately shallow, 2 to 8 per- 
cent slopes (CbB).—This soil is on the tops of broad ridges, 
It has a profile similar to that described as representative 
for the series, but it has a fragipan at a shallower depth. 

Included with this soil in mapping are a few areas of 
Macedonia and Wilderness soils. 

This soil is suited to timber production, to hay and 
pasture, to small grain, and to use as wildlife habitat. 
Surface runoff is medium. The fragipan, which restricts 
the rooting zone of some plants, and, in some areas, sea- 
sonal wetness are the major limitations. Capability unit 
TIe-5; landsite group B; woodland suitability group 407. 

Captina silt loam, moderately shallow, 8 to 14 per- 
cent slopes (CbD).—This soil is on side slopes. It has a 
profile similar to that described as representative for 
the series, but it has more chert in the surface layer and 
has a fragipan at a shallower depth. Chert fragments 
cover 5 to 15 percent of the surface. 

Ineluded with this soil in mapping are areas of Wilder- 
ness and Clarksville soils. 

This soil is suited to timber production, to hay and 
pasture, and to use as wildlife habitat. Surface runoff 
is medium. The fragipan, which restricts the rooting 
zone of some plants. is the major limitation. Capabil ity 
unit IITe-5; landsite group B; woodland suitability 
group 407. 


Claiborne Series 


The Claiborne series consists of deep. gently sloping to 
moderately steep, well- drained soils. These soils formed | 
in colluvinm on toe slopes at the foot of slopes and ridge 
ends. Areas are commonly less than 10 acres in size. 

In a representative pr ‘ofile the surface layer is dark 
gravish-brown silt loam abont 8 inches thick. The sub- 
surface layer is yellowish-brown silt loam about 4 inches 
thick. The subsoil reaches to a depth of more than 60 
inches. The upper part of the subsoil is dark -yellowish- 
brown, friable silt loam 6 inches thick; the middle part 
is strong-brown or brown, firm silty clay loam 21 inches 
thick; and the lower part is faintly mottled, yellowish- 
red or red silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Natural fertility is medium. 
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These soils are used for timber production and for hay 
and pasture. 

Representative profile of Claiborne silt loam, 2 to 8 
percent slopes, about 250 feet north of Forest Service 
Road 3146, SEYNEY, sec. 1, T. 25 N., R. W.: 


A1—0 to 3 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; loose; many roots; 
very strongly acid; clear, wavy boundary. 

A2—8 to 7 inches, yellowish-brown (10YR 5/4) silt loam: 

" moderate, medium, granular structure; friable; many 
roots; very strongly acid; clear, wavy boundary. 

B1-—7 to 18 inches, dark yellowish-brown (10YR 4/4) silt 
loam; moderate, medium, subangular blocky struc- 
ture; friable; common roots; very strongly acid; 
Clear, wavy boundary. 

B21t—13 to 22 inches, strong-brown (7.5YR 5/6) silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; thin patchy clay films; common roots; 
Strongly acid; gradual, wavy boundary. 

B22t—22 to 34 inches, brown (7.5YR 4/4) silty clay loam; 
moderate, medium, subangular blocky structure; 
firm; thin continuous clay films; common roots; 
strongly acid; abrupt, wavy boundary. 

34 to 42 inches, yellowish-red (SYR 4/8) silty clay 
loam that has few, fine, faint, yellowish-red (5YR 
4/6 and 5/8) mottles; moderate. medium, subangular 
blocky structure; firm: thin continuous ehiy films on 
peds: few roots: strongly acid; gradual, wavy 
boundary. 

B2dt—42 to 58 inches, red (2.5YR 4/8) silty clay loam that 
has few, fine, faint, yelowish-red (5Y¥R 4/6 and 5/8) 
and strong-brown (7.5Y¥R 4/6) mottles; moderate, 
medium, subangnlar blocky structure: firm: thin 
continuous clay films; few chert fragments; few 
roots; strongly acid; gradual, smooth boundary. 

B3t—58 to G6 inches, red (2.5YR 4/6) light silty clay loam 
that has few, fine, faint. yellowish-red (SYR 4/6 and 
5/8) and strong-brown (7.5Y¥R 5/6) mottles; weak, 
medium, subangular blocky structure; firm; thin, 
patchy, weak-red clay films on ped faces; few chert 
fragments; few roots; strongly acid. 

The solum ranges from 40 inches to more than 70 inches 
in thickness. Depth to bedrock ranges from 10 to 80 feet. 
The Al horizon is very dark brown to dark grayish-brown 
silt loam or light silty clay loam 8 to 8 inches thick. The 
A2 horizon is yellowish-brown or brown silt loam or light 
silty clay loam. In some places there is an Ap horizon that 
is brown, yellowish-brown, or strong-brown silt loam. The 
B horizon is 36 inches to more than GO inches thick. The 
upper part ranges from dark yellowish-brown to brown silt 
loam or silty clay loam, and the lower part is yellowish-red 
or red silty clay loam. Reaction ranges from medium acid to 
very strongly acid throughout the profile. Many profiles have 
a B horizon in which iron and manganese coneretions or 
coatings are on the peds. 


Claiborne soils are associated with Clarksville and Poynor 
soils. They contain less chert in the profile than Clarksville and 
Poynor soils. 

Claiborne silt loam, 2 to 8 percent slopes (Cc8).—This 
soil is in Jong and narrow or irregularly shaped areas of 
colluvium near drainageways or on bottom lands. It has 
the profile described as representative for the series. Areas 
are commonly Jess than 10 acres in size. 

Included with this soil in mapping are a few areas of 
soils where the surface Jayer contains more chert than 
is typical for this Claiborne soil. 

This soil is well suited to production of high-value tim- 
ber, to pasture and hay, to small grain, and to use as 
wildlife habitat. Capability unit Tfe-1; landsite group 
A; woodland suitability group 307. 

Claiborne silt loam, 8 to 14 percent slopes (CcD).— 
This soil is in long, narrow areas of colluvium near drain- 
ageways. It has a profile similar to that described as 


B238t 


representative for the series, but it has more chert in 
the surface layer. Areas are commonly less than 10 acres 
in size. 

Included with this soil in mapping are a few areas of 
soils that, have a loam surface layer. 

This soil is well suited to production of high-value tim- 
ber, to pasture and hay, and to use as wildlife habitat. 
Surface runoff is medium. The hazard of erosion is mad- 
crate. Capability unit TVe-1; landsite group A; wood- 
land suitability group 307. 


Clarksville Series 


The Clarksville series consists of deep, somewhat ex- 
cessively drained soils, These soils are gently sloping on 
the tops of narrow ridges and moderately steep to very 
steep on side slopes. They formed in material weathered 
from cherty dolomite. 

In a representative profile the surface layer is brown 
cherty silt loam about 3 inches thick. The subsurface 
layer is pale-brown cherty silt loam 4 inches thick. The 
subsoil reaches to a depth of more than 60 inches. The 
upper part is brownish-ycllow, firm cherty silt loam;. the 
middle part is strong-brown, very firm cherty silty clay 
loam; and the lower part is strong-brown and yellowish- 
ved, very firm cherty silty clay loam. 

Permeability is moderate to rapid. Available water 
capacity is very low to low. Natural fertility is low. These 
soils are used for timber production. They provide food 
and cover for wildlife. 

Representative profile of Clarksville cherty silt loam, 
14 to 35 percent slopes, NEYNW14 sec. 22, T. 26 N., 
R.2 W.: 


AI—O to 3 inches, brown (10YR 4/3) cherty silt loam; weak, 
very fine, granular structure; loose; estimated 50 
pereent chert less than 6 inches in diameter; many 
roots; medium acid; clear, wavy boundary. 

A2—8 to 7 inches, pale-brown (1OYR 6/3) cherty silt loam; 
weak, fine, subangular blocky structure; friable; 
estimated 40 percent chert Jess than 6 inehes in 
diameter; many roots; medium acid; clear, wavy 
boundary. : 

B1—7 to 18 inches, brownish-yellow (10YR 6/6) cherty silt 
lonm; weak, fine, subangular blocky strueture; firm; 
estimated 40 percent chert less than 6 inches in 
diameter; many roots; strongly acid; clear, wavy 
boundary. 

B21t—13. to 26 inches, strong-brown (7.5Y¥YR 5/6) cherty 
silty clay loam; moderate, fine, subangular blocky 
structure; very firm; estimated 70 percent chert less 
than G inches in diameter; common roots; strongly 
acid; gradual, wavy boundary. 

B22t—26 to 36 inches, strong-brown (7.5YR 5/6) cherty heavy 
silty clay loam; moderate, fine, subangular blocky 
structure; very firm; estimated 40 percent chert less 


than G inches in diameter; common roots; very 
strongly acid; gradual, wavy boundary. 
B23t—36 to 60 inches. strong-brown (7.5YR 5/6) and 


yellowish-red (SYR 4/6) cherty silty clay loam; 
wenk, fine and medium, subangular blocky structure ; 
very firm; faint patchy clay films on peds; estimated 
40 percent chert less than 6 inches in diameter; few 
roots; very strongly acid. 


The A horizon-ranges from brown to light brownish gray 
in color and from 20 to 50 percent in chert content. The B 
horizon ranges from brownish yellow to yellowish red in 
eolor and. from 20 to 75 percent in chert content. Large frag- 
ments of chert are throughout the profile. Reaction ranges 
from very strongly acid to medium acid throughout the 
profile, - 
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Clarksville soils are associated with Poynor and Coulstone 
soils. They are less clayey in the subsoil than Poynor soils 
and less sandy than Coulstone soils. 

Clarksville cherty silt loam, 2 to 8 percent slopes 
(CdB).—This soil is on the tops of narrow ridges. It has 
a profile similar to that described as representative for 
the series, but it has less chert both in the profile and on 
the surface. Chert fragments cover from 15 to 35 per- 
cent of the surface. 

Ineluded with this soil in mapping ave a few small 
areas of Coulstone, Wilderness, Captina, and Poynor 
soils. 

This soil is suited to timber production. Surface run- 
off is medium. Droughtiness and high chert content are 
major limitations of this soil for farming. Capability 
unit IVs-9; landsite groups B and C; woodland suit- 
ability group 5f7. 

Clarksville cherty silt loam, 8 to 14 percent slopes 
(CdD).-This soil is on side slopes. It has a profile similar 
to that described as representative for the series, but it has 
jess chert on the surface. Chert fragments cover from 25 
to 35 percent of the surface. 

Included with this soil in mapping are a few small 
areas of Coulstone and Poynor soils. 

This soil is suited to timber production. Surface runoff 
is medium. Droughtiness, steepness, and high chert con- 
tent are the major limitations. Capability unit VIs-9; 
landsite groups B and C; woodland suitability groups 
4f8 and 5f7. 

Clarksville cherty silt loam, 14 to 35 percent slopes 
(CdE)—This soil is on side slopes. It has the profile 
described as representative for the series. Chert frag- 
ments cover from 25 to 50 percent of the surface. 

Included with this soil in mapping are a few small 
areas of Coulstone and Poynor soils. 

This soil is suited to timber production. Surface run- 
off is medium. Droughtiness, steepness, and high chert 
content are the major limitations. Capability unit VIIs-9; 
landsite groups B and C; woodland suitability groups 
4f9. and 5f9. 

Clarksville cherty silt loam, 35 to 60 percent slopes 
(CdF).—This soil is on side slopes. It has a profile similar 
to that described as representative for the series, but 
it has a thinner surface layer. Chert fragments cover as 
much as 50 percent of the surface. Many large boulders 
are an the surface. 

Included with this soil in mapping are areas of Poy- 
nor, Coulstone, and Rock land. 

This soil is suited to timber production. Surface run- 
off is medium. Droughtiness, steepness, and high chert 
content are the major limitations. Capability unit VIIs-9; 
landsite groups B and C; woodland suitability groups 
4f9 and 5f9. 


Coulstone Series 


The Coulstone series consists of deep, cherty, somewhat 
excessively drained soils. These soils are gently sloping 
on the tops of narrow ridges and moderately steep to 
very steep on side slopes in the highly dissected areas. 
They formed in material weathered from dolomite and 
sandstone. 

In a representative profile the surface layer is dark- 
gray cherty fine sandy loam about 7 inches thick. The 


subsurface layer is yellowish-brown cherty fine sandy 
loam about 12 inches thick. The subsoil reaches to a 
depth of more than 60 inches. The upper part of the 
subsoil is yellowish-brown, friable cherty sandy clay 
loam; the middle part is strong-brown,: friable cherty 
sandy clay loam that has many large fragments of sand- 
stone; and the lower part is red, yellowish-red, and 
strong-brown, firm cherty clay. 

Permeability is moderate to rapid. Available water ca- 
pacity is very low to low. Natural fertility is low. 

These soils are used for timber production, particular- 
ly shortleaf pine. They provide food and cover for 
wildlife. 

Representative profile of Coulstone cherty fine sandy 
loam, 14 to 85 percent slopes, NW14SEY, sec. 36, T. 27 
N.,R.3W.: 


Al—O to 7 inches, dark-gray (1OYR 4/1) cherty fine sandy 
loam; weak, fine, granular structure; friable; 
estimated 85 percent chert; many roots; strongly 
acid; clear, wavy boundary. 

A21—7 to 11 inches, light yellowish-brown (10YR 6/4) cherty 
fine sandy loam; weak, fine, granular structure; 
friable; estimated 80 percent chert; many roots; 
strongly acid; clear, wavy boundary. 

A22—11 to 19 inches, yellowish-brown (10YR 5/4) cherty 
fine sandy loam; weak, fine, granular structure; 
friable; estimated 40 percent chert; common roots; 
very strongly acid; clear, wavy boundary. 

A&B—19 to 26 inches, yellowish-brown (10YR 5/6) cherty 
sandy clay loam; weak, fine, subangular blocky 
structure; friable; estimated 50 percent chert; 
common roots; very strongly acid; clear, wavy 
boundary. 

B2it—26 to 40 inches, strong-brown (7.5YR 5/8) cherty 
sandy clay loam; weak, fine, subangular blocky 
structure; friable; estimated 75 percent chert, includ- 
ing many pieces of sandstone 6 to 15 inches in 
diameter; very strongly acid; clear, wavy boundary. 

B22t—40 to 60 inches, mottled red (2.5YR 4/8), yellowish- 
red (5YR 5/6), and strong-brown (7.5¥R 5/6) cherty 
clay; moderate, fine, subangular blocky structure; 
firm; faint patchy clay films on peds; estimated 25 
percent chert; few roots; very strongly acid. 


The A horizon ranges from dark brown to light yellowish 
brown in color and from 20 to 50 percent in chert content. 
The B horizon is yellowish brown to strong brown in the 
upper part and strong brown to red in the lower part. Chert 
content ranges from 20 to 75 pereent. Large fragments of 
chert and sandstone are throughout the profile. Reaction 
ranges from very strongly acid to medium acid throughout 
the profile. 

Coulstone soils are associated with Clarksville and Poynor 
soils. They have more sand in the profile than Clarksville and 
Poynor soils, 

Coulstone cherty fine sandy loam, 2 to 8 percent 
slopes (ChB).—This soil is on the tops of narrow ridges. 
It has a profile similar to that described as representative 
for the series, but it has slightly less chert in the pro- 
file and on the surface. Chert fragments cover from 10 
to 25 percent of the surface. 

Included with this soil in mapping are a few small 
areas of Clarksville, Wilderness, and Poynor soils. 

This soil is suited to timber production. Surface run- 
off is medium. Droughtiness and high chert content are 
the major limitations. Capability unit TVs-9; landsite 
group C; woodland suitability group 517. 

Coulstone cherty fine sandy loam, 8 to 14 percent 
slopes (ChD).—This soil is on side slopes. It has a profile 
similar to that described as representative for the series, 
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except that it has slightly Jess chert on the surface. Chert 
fragments cover from 25 to 35 percent of the surface. 

Included with this soil in mapping are a few small 
areas of Clarksville and Poynor soils. 

This soil is suited to timber production. Surface runoff 
is medium. Droughtiness, steepness, and high chert. con- 
tent are the major limitations. Capability unit VIs-9; 
landsite groups B and C; woodland suitability groups 
4f8 and 5f7. 

Coulstone cherty fine sandy loam, 14 to 35 percent 
slopes (ChE].—This soil is on side slopes. It has the profile 
described as representative for the series. Chert fragments 
cover from 25 to 50 percent of the surface. Large bould- 
ers and sandstone fragments are on the surface. 

Included with this soil in mapping are a few small 
areas of Clarksville and Poynor soils. 

This soil is suited to timber production. Surface runoff 
is medium. Droughtiness, steepness, and high chert con- 
tent are the major limitations. Capability unit VITs-9; 
landsite groups B and C; woodland suitability groups 
4f9 and 5f9. 

Coulstone cherty fine sandy loam, 35 to 60 percent 
slopes (ChF).—This soil is on side-stopes. It has a profile 
similar to that described as representative for the series. 
but it has more chert and boulders on the surface, and 
the surface layer is slightly thinner. Chert fragments 
cover as much as 50 percent of the surface. Manv large 
boulders and sandstone fragments are on the surface. 

Included with this soil in mapping are areas of Clarks- 
ville soils that, make up as much as 40 percent. of areas 
mapped as this Coulstone soil. Also included are some 
small areas of Rock Jand. 

This soil is suited to timber production. Surface runoff 
is medium. Droughtiness, steepness, and. high chert. con- 
tent are the major limitations. Capability unit VITs-9; 
landsite groups B and C; woodland suitability groups 
4f9 and 5f9. : 

Coulstone-Clarksville-Rock land complex, 8 to 14 
percent slopes (CvD).—The soils of this complex are on 
side slopes. About 40 percent of the area is Coulstone 
cherty fine sandy loam; 40 percent is Clarksville cherty 
silt loam; and 20 percent is Rock land. The Coulstone and 
Clarksville soils have profiles similar to those described 
as representative for their respective series. Chert frag- 
ments cover about 25 to 40 pereent of the surface. 

Areas of this mapping unit have a cover of redcedar, 
oak, and pine. These areas are suited to timber produc- 
tion and to use as wildlife habitat. Surface runoff is 
medium. Steepness and chert content are the major limi- 
tations. Capability unit, VIs-9; not placed in a landsite 
group or woodland suitability group. 

Coulstone-Clarksville-Rock land complex, 14 to 35 
percent slopes (CvE).—The soils of this complex are on 
side slopes. Abont. 50 percent of the area is Coulstone 
cherty fine sandy loam; 30 percent is Clarksville cherty 
silt loam; and 20 percent is Rock land. The Coulstone and 
Clarksville soils have profiles similar to those described 
as representative for their respective series. Chert frag- 
ments cover about 35 to 450 percent of the surface. Many 
large sandstone boulders are on the surface. 

Aveas of this mapping nnit have a cover of redecdar, 
oak, and pine. These areas are suited to timber produc- 
tion and to use as wildlife habitat. Surface runoff is me- 
dium to rapid. Steepness and chert content are the major 


limitations. Capability unit VIIs-9; not placed in a 
landsite group or woodland suitability group. 

Coulstone-Clarksville-Rock land complex, 35 to 60 
percent slopes (CvF).—The soils of this complex are on 
side slopes. About 50 percent of the area is Coulstone 
cherty fine sandy loam; 30 percent is Clarksville cherty 
silt loam; and 20 percent is Rock land. The Coulstone 
and Clarksville soils have profiles similar to those de- 
scribed as representative for their respective series. Chert 
fragments cover from 35 to 60 percent of the surface. 
Many large sandstone boulders are on the surface. 

Areas of this mapping unit have a cover of redcedar, 
oak, and pine. The soils are suited to timber production 
and to use as wildlife habitat. Surface runoff is medium 
to rapid. Steepness and chert content are the major limi- 
tations. Capability unit VITs-9; not placed in a Jandsite 
group or woodland suitability group. 


Doniphan Series 


The Doniphan series consists of deep, gently sloping to 
steep, well-drained soils on the tops of ridges and on 
side slopes. These soils formed in material weathered 
from cherty dolomite or cherty limestone. 

In a representative profile the surface layer is brown 
cherty silt loam about 4 inches thick. The subsoil reaches 
to a depth of more than 60 inches. The upper 7 inches is 
mainly yellowish-red, firm. silty clay that has reddish- 
yellow mottles; the next 17 inches 1s red clay that has 
reddish-yellow mottles; and the lower 32 inches is varie- 
gated red, strong-brown, and brownish-yellow clay. 

Permeability is moderate. Available water capacity, is 
moderate. Natural fertility is low. 

Most areas of these soils are forested. Some areas have 
been cleared and are used for hay and pasture. 

Representative profile of Doniphan cherty silt loam, 
2 to 8 percent slopes, SWIYANWY, sec. 22, T. 23 N,, 
R. 1 W.: 


A1—O to 4 inches, brown (10YR 4/8) cherty silt loam; 
moderate, fine, granular structure; friable; estimated 
380 percent chert; many roots; medium acid; clear, 
wavy boundary. 

B&A—4 to 6 inches. brown (10YR 5/8) and_ strong-brown 
(7.5YR 5/6) silt loam; moderate, very fine, sub- 
angular blocky structure; friable; estimated 10 per- 
cent chert; many roots; strongly acid; clear, wavy 
boundary. 

B21t—6 to 11 inches, yellowish-red (5YR 5/6) silty clay 
that has common, medium, distinct, reddish-yellow 
(7.5YR 6/6) mofttles; strong, fine, angular blocky 
structure: firm; estimated 5 percent chert; many 
roots; strongly acid; clear, smooth boundary. 

B22t—11 to 20 inches, red (2.5¥YR 4/8) elay that has few, 
medium, distinet, reddish-yellow (7.5YR = 6/6) 
mottles: strong, fine, angular blocky structure; very 
firm: faint patchy clay films on peds; estimated 
5 percent chert; few roots; strongly acid; gradual, 
wavy boundary. 

B24t—28 to GO inches, variegated, red (10YR 4/8), strong- 
brown (7.5YR 5/6), and brownish-yellow (10YR 6/6) 
clay; strong, fine, angular blocky structure; very 
firm; faint patchy clay films on peds; estimated 25 
percent chert, some of which is decomposed tripolitic 
chert: few roots; very strongly acid. 


The A horizon is + to 12 inches thick. It ranges from very 
dark gravish brown to brown in color and from 20 to 50 
percent in chert content. In some areas there is loess 
material) mixed with the surface layer, and the surface 
layer is almost free of chert. Reaction is strongly acid to 
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medium acid. The B horizon is strong brown to yellowish 
red in the upper part, and it is red and has common patterns 
of mottles in the lower part. Chert content ranges from 0 to 
15 percent. There is some decomposed tripolitic chert. Re- 
action is very strongly acid to strongly acid. 


Doniphan soils are associated with Poynor, Macedonia, and: 


Clarksville soils. They have a thinner A horizon than Poynor 
soils. They have a more cherty surface layer than Macedonia 
soils, anda redder subsoil that has slightly more clay. Doniphan 
soils have a more clayey and less cherty subsoil than Clarks- 
ville soils. 

Doniphan cherty silt loam, 2 to 8 percent slopes 
(DoB}.—This soil is on the tops of ridges. It has the profile 
described as representative for the series. Chert frag- 
ments cover 15 to. 35 percent of the surface. In some areas 
large boulders are on the surface. 

Included with this soil in mapping are a few areas of 
Clarksville, Poynor, and Macedonia soils. In the south- 
ern part of the survey area there are some areas of Rock 
land. 

This soil is suited to timber production, to hay and 
pasture, and to wildlife habitat. Surface runoff is 
medium. Capability unit [Vs-6; landsite group B; wood- 
land suitability group 407. 

Doniphan cherty silt loam, 8 to 14 percent slopes 
(DoD}.—This soil is on side slopes. Tt has a profile similar 
to that. described as representative for the series. Chert 
fragments cover 25 to 35 percent of the surface. 

Included with this soil in mapping are a few areas of 
Clarksville and Poynor soils. 

This soil is suited to timber production, to pasture, and 
to wildlife habitat. Surface runoff is medium. Chert on 
the surface is the major limitation. Capability unit VIs— 
6; landsite group B; woodland suitability group 407. 

Doniphan cherty silt loam, 14 to 35 percent slopes 
(DoE).—This soil is on side slopes. It has a profile similar 
to that described as representative for the series, but it 
has more chert on the surface and a thinner surface layer. 
Chert fragments cover 20 to 35 percent of the surface. 

Included with this soil in mapping are areas of Poynor 
and Clarksville soils. These soils are common and make 
up as much as 40 percent of the acreage mapped as this 
Doniphan soil. 

This soil is suited to timber production and to wildlife 
habitat. Surface runoff is medium to rapid. Steepness is 
the major limitation. Capability unit VITs-6; landsite 
group B; woodland suitability group 4r9. 


Macedonia Series 


The Macedonia series consists of deep, gently sloping 
to moderately steep, well-drained soils. These soils are on 
the tops of broad ridges and on side slopes. They formed 
in loess and in the underlying material weathered from 
cherty dolomite. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 2 inches thick. The 
transitional layer is brown and yellowish-brown silt loam 
about 4 inches thick. The subsoil reaches to a depth of 
more than 60 inches. The upper part of the subsoil is 
yellowish-brown, friable silt loam; the middle part is 
strong-brown, friable cherty silty clay and silty clay that 
has red and yellowish-red mottles; and the lower part is 
strong-brown, firm silty clay and cherty clay that is mot- 
tled with shades of red, gray, and brown. 


Permeability is moderate. Available water capacity is 
moderate. Natural fertility is low. 

Most areas of these soils are used for timber produc- 
tion and for hay and pasture. A few areas are used for 
row crops. 

Representative profile of Macedonia silt loam, 2 to 8 
percent slopes, 20 feet south of Forest Service Road No. 
4823, SEY,NW1, sec. 31, T. 25 N., R. 1 W.: 


A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, medium, granular structure; very 
friable; estimated 2 percent chert; many roots; 
roots; strongly acid; abrupt, wavy boundary. 

A&B—2 to 6 inches, brown (10YR 5/38) and yellowish-brown 
(10YR 5/4) silt loam; moderate, medium, granular 
structure; very friable; estimated 2 percent chert; 
many roots; very strongly acid; clear, wavy bound- 
ary. 

Bi—6 to 14 inches, yellowish-brown (10¥R 5/6) silt loam; 
moderate, medium, subangular blocky structure; 
friable; estimated 6 percent chert; many roots; 
strongly acid; clear, wavy boundary. a 

B21t—14 to 20 inches, strong-brown (7.5YR 5/6) cherty 
heavy silty clay; moderate, medium, subangular 
blocky structure; friable; patchy clay films on peds; 
estimated 20 percent chert; common roots; strongly 
‘acid; clear, wavy boundary. 

B22t—20 to 36 inches, strong-brown (7.5YR 5/6) silty clay 
that has many, medium, distinct, red (2.5YR 4/6) 
mottles; strong, fine and very fine, angular blocky 
structure; friable; distinct, patchy, continuous clay 
films on peds; estimated 5 percent chert; common 
roots: very strongly acid; gradual, wavy boundary. 

B23t—36- to 48 inches, strong-brown (7.5YR 5/6) silty clay 
that has many, medium, distinct, red (2.5¥R 4/6) 
and gray (10YR 6/1) mottles: moderate, medium, 
subangular blocky structure breaking to strong, fine, 
angular structure; firm; distinct, patchy, yellowish- 
red (5YR 5/6) clay films on peds; estimated 8 per- 
cent chert; few roots; extremely acid; gradual, wavy 
boundary. 

B3t—48 to 66 inches, strong-brown (7.5YR 5/6) cherty clay 
that has many, medium, prominent, red (3.5YR 4/6), 
light-gray (10YR 6/1). and very pale brown (10YR 
7/3) mottles; moderate, medium, subangular blocky 
structure breaking to strong, fine, angular blocky; 
very firm; prominent, continuous, yellowish-red (SYR 
5/6) clay films on peds; estimated 40 percent chert; 
very strongly acid. 


The A horizon is 2 to 12 inches thick. It ranges from very 
dark brown to brown in color and from 0 to 15 percent in 
chert content. Reaction is very strongly acid to medium acid. 
The B horizon is yellowish brown to yellowish red. It ranges 
from heavy silt loam to silty clay in the upper part and 
from silty clay to clay in the lower part. Individual horizons 
are as much as 45 percent chert. Reaction ranges from 
extremely acid to strongly acid. 

Macedonia soils are associated with Captina and Clarks- 
ville soils, They do not have a fragipan, but Captina soils 
do. They have less chert than Clarksville soils. 

Macedonia silt loam, 2 to 8 percent slopes (Ma8).— 
This soil is on the tops of broad ridges. It has the pro- 
file described as representative of the series. Chert frag- 
ments cover 0 to 15 percent of the surface. 

Included with this soil in mapping area few areas of 
Clarksville and Captina soils. In the southern part of the 
survey area, areas of Doniphan soils are also included. 

This soil is suited to timber production, to hay and 
pasture, to small grain, and to wildlife habitat. Surface 
runoff is medinm. Capability unit Ile; landsite group 
B; woodland suitability group 407. 

Macedonia silt loam, 8 to 14 percent slopes (MaD).— 
This soil is on side slopes. It has a profile similar to that 
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described as representative for the series, but it contains 
more chert in the surface layer. Chert fragments cover 
5 to 25 percent of the surface. 

Included with this soil in mapping are areas of Poy- 
nor, Clarksville, and Wilderness soils. 

This soil is suited to timber production, to pasture, and 
to wildlife habitat. Capability unit [Ve landsite group 
B; woodland suitability group 407. 


Midco Series 


The Midco series consists of deep, cherty, nearly level 
or gently sloping, somewhat excessively drained soils. 
These soils formed in cherty alluvium on first bottoms in 
valleys of narrow streams. 

In a representative profile the surface layer is dark- 
brown cherty loam about 8 inches thick. The upper part 
of the subsoil is strong-brown, friable cherty loam over 
cherty sandy loam, and the lower part is strong-brown 
cherty and gravelly sandy loam. 

Permeability is moderately rapid to rapid. Available 
water capacity is very low. Natural fertility is low. 

Most areas of these soils are forested or are in pasture. 

Representative profile of Midco cherty loam, 1 to 4 
percent slopes, NW1ANW1, sec. 13, T. 26 N., R. 3 W.: 


A—0O to 8 inches, dark-brown (10YR 3/3) cherty loam; 
weak, fine, granular structure; friable; estimated 
35 percent gravel and chert; many roots; slightly 
acid; abrupt, wavy, boundary. 

B21—8 to 17 inches, strong-brown (7.5YR 5/6) cherty loam; 
structureless; friable; estimated 75 percent gravel; 
common roots; medium aeid; gradual, wavy bound- 
ary. 

B22—17 to 26 inches, strong-brown (7.5¥R 5/6) cherty 

coarse sandy loam; structureless; friable, estimated 

50 percent gravel and chert; common roots; medium 

acid; clear, wavy boundary. 

to 60 inches, strong-brown (7.5YR 5/6) cherty 
coarse sandy loam; structureless; friable; estimated 

80 percent gravel and chert; very few roots; medium 

acid. 


B23—26 


The solum ranges from 80 inches to more than 60 inches 
in thickness. The A horizon is dark brown to dark yellowish 
brown and is 20 to 80 percent chert. Texture is dominantly 
cherty loam but is cherty fine sandy loam in places, The B 
horizon is strong brown to yellowish brown in color and is 
40 to 90 percent chert. Reaction is medium acid to slightly 
acid throughout the profile. 

Midco soils are associated with Secesh soils. They contain 
more chert throughout the profile than Secesh soils. 

Midco cherty loam, 1 to 4 percent slopes (Md8).— 
This soil is on first bottoms in valleys of narrow streams. 
It has the profile described as representative for the 
series. Most of the areas are linear, and the long axis is 
parallel to the drainageways. 

Included with this soil in mapping are areas of Al- 
luvial land, loamy, and Secesh soils. 

This soil is suited to pasture and to wildlife habitat. 
Surface runoff is slow. Droughtiness, flooding, and chert 
content are the major limitations. Capability unit ITIs-1; 
landsite group E; woodland suitability group 5£9. 


Newark Series 


The Newark series consists of deep, nearly level, some- 
what poorly drained soils. These soils formed in alluvium 
on first and second bottoms near drainageways. 


In a representative profile the surface layer is dark 
grayish-brown silt loam about 4 inches thick. The sub- 
surface layer is light brownish-gray silt loam that has 
faint, brown mottles and is about 7 inches thick. The sub- 
soil reaches to a depth of more than 55 inches. The upper 
part of the subsoil is pale-brown and yellowish-brown, 
friable or firm silt loam that has brown mottles; the mid- 
dle part is light brownish-gray, firm silt loam that has 
yellowish-brown and yellowish-red mottles; and the 
lower part is yellowish-brown and gray, firm silty clay 
loam that has brown mottles. The subsurface layer and 


‘the subsoil contain many iron and manganese concretions. 


Permeability is moderate. Available water capacity is 
high. Natural fertility is medium. 

Most. areas of these soils are used for timber produc- 
tion. They provide food and cover for wildlife. 

Representative profile of Newark silt loam, 0 to 2 per- 
cent slopes, NW14ANWY, sec. 4, T. 24 N., R. 1 W.: 


Ap—0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam ; 
weak, fine, granular structure; friable; many roots; 
slightly acid; abrupt, smooth boundary. 

A2—4 to 11 inches, light brownish-gray (1OYR 6/2) silt 
loam that has few, fine, faint, brown (10YR 5/3) 
mottles; weak, fine, subangular blocky structure; 
friable; many roots; 35 percent manganese concre- 
tions 2 millimeters in size; slightly acid; abrupt, 
smooth boundary. 

B1i—11 to 16 inches, pale-brown (10YR 6/3) silt loam that 
has common, medium, faint, dark yellowish-brown 
(10YR 3/4) mottles and few, fine, prominent, dark 
reddish-brown (5YR 3/4) mottles; weak, fine, sub- 
angular blocky structure; friable; common roots; 
5 percent manganese concreticns 2 millimeters in 
size; neutral; clear, wavy boundary. 

B21—16 to 26 inches, yellowish-brown (10YR 5/6) heavy 
silt loam that has many, medium, distinct, very 
pale brown (10YR 7/3) mottles and few, fine, prom- 
inent, dark reddish-brown (5Y¥R_ 3/4) mottles; 
weak, fine, subangular blocky structure; firm; few 
roots; 10 percent manganese concretions 6 milli- 
meters in size; neutral; gradual, wavy boundary. 

B22g—26 to 36 inches, light brownish-gray (2.5Y 6/2) heavy 
silt loam that has many, coarse, prominent, yellow- 
ish-brown (10YR 5/6) mottles and few, fine, pro- 
minent, yellowish-red (SYR 4/6) mottles; weak, fine, 
subangular blocky structure; firm; few roots; 5 per- 
cent manganese concretions 6 millimeters in size; 
neutral; gradual, wavy boundary. 

B28—86 to 46 inches, yellowish-brown (10YR 5/6) and gray 
(1GYR 5/1) light silty clay loam that has few, fine, 
faint, strong-brown (7.5YR 5/6) mottles; weak, fine, 
subangular blocky structure; firm; few roots; 5 per- 
cent manganese concretions 6 millimeters in size; 
neutral; gradual, wavy boundary. 

B3—46 to 55 inches, gray (10YR 5/1) light clay loam that 
has coarse, common, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, subangular blocky 
structure; firm; few roots; 2 percent manganese 
concretions 10 millimeters in size; neutral. 


The solum ranges from 40 inches to more than 60 inches 
in thickness. The Ap horizon is dark grayish brown to dark 
brown. In some areas the A horizon is loam. Brown, red, and 
gray mottles begin at a depth of 3 to 8 inches. The B horizon 
is 80 to 50 inches thick. Reaction is slightly acid to neutral 
throughout the profile. 

Newark soils are associated with Ashton and Secesh soils. 
They are not so well drained as the Ashton or the Secesh 
soils. 


Newark silt loam, 0 to 2 percent slopes (NeA).—This 
soil is on first and second bottoms along the major drain- 
ageways. It has the profile described as representative 
for the series. Areas of this soil are irregular in shape. 
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Included with this soil in mapping are a few small 
areas of Ashton and Secesh soils. 

This soil is suited to most hardwoods, to crops, and to 
use as wildlife habitat. Surface runoff is slow. Seasonal 
wetness, imperfect drainage, and occasional flooding are 
the major limitations. Capability unit IIw-1; landsite 
group B; woodland suitability group 4w8. 


Opequon Series 


The Opequon series consists of shallow, rocky, moder- 
ately steep to very steep, well-drained soils. These soils 
are on slopes near major drainageways. They formed in 
residuum weathered from dolomitic limestone. Soil ma- 
terial and exposed bedrock form a landscape of steplike 
slopes. ; ; 

In a representative profile the surface layer is dark- 
brown cherty silty clay loam about 5 inches thick. The 
subsoil is about 14 inches thick. The upper part of the 
subsoil is yellowish-red, firm clay, and the lower part is 
red and dark-red, very firm clay. Below this is sandy 
dolomitic limestone bedrock. 

Permeability is moderately slow. Available water capa- 
city is very low. Natural fertility is medium. 

The limited capacity of these soils to support timber 
results in natural openings in the forest that permit the 
growth of plant communities. These communities pro- 
vide food and cover for wildlife. They are also esthetic- 
ally appealing. 

Representative profile of Opequon rocky silty clay 
loam, 8 to 14 percent slopes, about 150 feet west of State 
Highway in NEYNEY, sec. 22, T. 27 N., R. 1 W.: 

A1—O to 5 inches, dark-brown (7.5YR 3/2) cherty silty clay 
loam; moderate, fine, subangular blocky structure ; 
firm; estimated 20 percent chert; many roots; 
slightly acid; abrupt, smooth boundary. 

B21t—5 to 9 inches, yellowish-red (5YR 4/6) clay; strong, 
medium, subangular blocky structure; firm; faint 
patehy clay films on peds; estimated 5 percent 
chert; many roots; slightly acid; clear, wavy bound- 
ary. 

B22t—9 to 13 inches, red (2.6YR 4/6) clay; strong, medium, 
subangular blocky structure; very firm; faint patehy 
films on peds; estimated 15 percent chert; common 
roots: neutral; clear, wavy boundary. 

B23t—13 to 19 inches, dark-red (2.5YR 3/6) clay; strong, 
medium, subangular blocky structure; very firm: 
faint, patchy clay films on peds; estimated 15 percent 
chert; common roots; neutral, 

R—19 inches, sandy dolomitic limestone bedrock; effervesces 
weakly. 

The thickness of the solum and the depth to bedrock range 
from 12 to 20 inches. Exposed bedrock covers as much as 25 per- 
cent of the surface. The A horizon ranges from dark brown to 
dark yellowish brown in color and is 10. to 25 pereent chert. 
It is dominantly silty clay loam, but in places it is silt 
loam or loam. The B horizon is dark reddish brown to 
yellowish red. Texture is clay or silty clay. Reaction is 
neutral to slightly acid throughout the profile. 

Opequon soils are associated with Clarksville, Coulstone. 
Doniphan, and Poynor soils. They are shallower to bedrock 
than Clarksville, Coulstone, Doniphan, and Poynor soils. 


Opequon rocky silty clay loam, § to 14 percent slopes 
{OpD).—This soil is on ridges and side slopes. It has the 
profile described as representative for the series. Lime- 
stone outcrops and ledges make up as much as 15 percent 
of the areas. Stones cover 10 to 35 percent of the surface. 

Included with this soil in mapping are a few areas of 


Rock land and a few areas of soils that are slightly 
deeper to bedrock. 

This soil is suited to cedar trees.and to wildlife habi- 
tat. Surface runoff is medium to vapid. The hazard of 
erosion is moderate. Steepness and shallowness of this 
soil are the major limitations. Capability unit VIIs-8; 
landsite group D; woodland suitability group 5d9. 

Opequon rocky silty clay loam, 14 to 35 percent 
slopes (OpE}.—This soil is on side slopes. It has a profile 
similar to that described as representative for the series, 
but it has a higher chert content throughout the profile 
and a surface layer that is thinner because of erosion. 
Limestone outcrops and ledges make up as much as 25 
percent of the areas. Stones cover 20 to 35 percent of the 
surface. 

Included with this soil in mapping are a few small 
areas of Rock land and areas of soils that are slightly 
deeper to bedrock. 

This soil is suited to cedar trees and to wildlife habitat. 
Surface runoff is medium to rapid. Steepness and shal- 
lowness are the major limitations. Capability unit VITs— 
8; landsite group D; woodland suitability group 5d9. 

Opequon rocky silty clay loam, 35 to 60 percent 
slopes (OpF).—This soil is on side slopes. It has a profile 
similar to that described as representative for the series, 
but it has a higher chert content and a thinner surface 
layer. 

Included with this soil in mapping are areas of Rock 
land and areas of soils that are slightly deeper to bedrock. 

This soil is suited to cedar trees and to wildlife habi- 
tat. Surface runoff is medium to rapid. Steepness and 
shallowness are the major limitations. Capabulty unit 
VIIs-8; landsite group D; woodland suitability group 
5d9. 


Poynor Series 


The Poynor series consists of deep, well-drained soils. 
These soils are gently sloping on the tops of narrow 
ridges and moderately steep to very steep on side slopes 
in highly dissected areas. They formed in material 
weathered from cherty dolomite or cherty limestone. 

In a representative profile the surface layer is brown 
cherty silt loam about 4 inches thick. The subsurface 
layer is yellowish-brown silt loam about 6 inches thick. 
The subsoil reaches to a depth of more than 60 inches. 
The upper part of the subsoil is yellowish-red, firm cherty 
silty clay loam, and the lower part is red and brownish- 
yellow, very firm clay. 

Permeability is moderate. Available water capacity is 
low to moderate. Natural fertility is low. 

Most areas of these soils are forested. Some areas are 
used for hay and pasture. 

Representative profile of Poynor cherty silt loam, 2 to 
8 percent slopes, NEI,SE1, sec. 5, T. 25 N., R. 1 EL: 

Al—0O to 4 inches, brown (10YR 4/8) cherty silt loam; 
moderate, fine and very fine, granular structure; 
friable; estimated 25 percent chert; many roots; 
strongly acid; abrupt, smooth boundary. 

A2—4 to 10 inches. yellowish-brown (10YR 5/4) silt loam; 
weak, very fine, granular structure; friable; 
estimated 10 percent chert; many roots; strongly 
acid; clear, wavy boundary. 

B1—10 to 18 inches, yellowish-red (5YR 5/6) cherty light 
silty clay loam that has few, fine, faint, brown 
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(1OYR 5/3) mottles: weak, fine, subangular struc- 
ture; firm; estimated 40 percent chert; common 
roots; strongly acid; clear, wavy boundary. 
B21t—18 to 28 inches, yellowish-red (S¥R 4/8) cherty silty 
clay loam; moderate, very fine, subangular blocky 
structure; very firm; faint patchy clay films on peds; 


estimated GO percent chert; few roots; strongly acids. 


clear, irregular boundary. : 

TIB22t—28 to 40 inches, red -(2.5YR 4/6) clay that has 
common, fine, distinet, brownish-yellow (10Y¥R 6/6) 
mottles; strong, fine, angular blocky structure; very 
firm; faint patchy clay films on peds; few roots; 
medium acid; clear, wavy boundary. 

TIB23t—40 to 60 inches, variegated, red (2.5YR 4/6) and 
brownish-rellow (10YR 6/6) clay; moderate, fine, 
angular blocky structure; very firm; faint patchy 
clay films on peds; few roots ; medium acid. 


The A horizon ranges from very dark grayish brown to 
yellowish brown in color and from 20 to 50 percent in chert 
content. Reaction ranges from very strongly acid to slightly 
acid. The upper part of the B horizon is strong brown to 
yellowish red and 35 to SO percent chert. Texture is light 
silty clay loam to silty clay. The lower part of the B horizon 
is yellowish red to red and is mottled in some places. It is 
0 to 20 percent chert. Reaction in the B horizon ranges from 
very strongly acid to medium acid. 

Poynor soils are associnted with Doniphan, Clarksville. 
and Coulstone soils. They have a thicker surface layer than 
Doniphan soils. They have a more clayey subsoil than Clarks- 
ville soils. Poynor soils are less sandy than Goulstone soils. 

Poynor cherty silt loam, 2 to 8 percent slopes (PyB).— 
This soil is on the tops of narrow ridges. Tt has the pro- 
file described as representative for the series. Chert frag- 
ments cover from 15'to 385 percent of the surface. 

Included with this soil in mapping ave small areas of 
Clarksville. Coulstone, Wilderness, and Doniphan soils. 
In the southern part of the survey area are some areas 
of Rock lJand. 

This soil is suited to timber production and to limited 
use for hay and pasture. Surface runoff is medium 
Droughtiness and high chert content are the major lim- 
itations. Capability unit TVs-6; landsite group B; wood- 
land suitability group 4f1. 

Poynor cherty silt loam, 8 to 14 percent slopes (PyD).— 
This soil is on side slopes. It has a profile similar to that 
described as representative for the series, but it has a 
surface layer that is thinnei’ because of erosion. Chert 
fragments cover from 25 to 35 percent of the surface. 

Included with this soi] in mapping are a few areas of 
Clarksville and Coulstone soils. Also included are a few 
areas of soils that are shallow to bedrock. 

This soil is suited to timber production. and to limited 
use for pasture. Surface runoff is medium. Droughtiness 
and chert in the surface layer and on the surface are the 
major limitations. Capability unit VIs-6; landsite groups 
B and C; woodland suitability groups 4f1 and 5f9. 

Poynor cherty silt loam, 14 to 35 percent slopes 
(PyE].—This soil is on side slopes. Tt has a profile similar 
to that described as representative for the series, but it 
has more chert on the surface and a thinner surface 
layer. Chert fragments cover from 25 to 50 percent of 
the surface. 

Included with this soil in mapping are a few areas of 
Clarksville and Coulstone soils and a few areas of soils 
that are shallow to bedrock. 

This soil is suited to timber production. Surface rumoft 
is medium to rapid. Steepness and chert content are the 
major limitations. Capability unit VIIs-6; landsite 


groups B and C; woodland suitability groups 4f9 and 
5£9. 

Poynor cherty silt loam, 35 to 60 percent slopes 
(PyF).—This soil is on side slopes. It has a profile similar 
to that described as representative for the series, but it 
has more chert on the surface and a thinner surface layer. 
Chert fragments cover as much as 50 percent of the sur- 
face. In places large boulders are on the surface. 

Tncluded with this soil in mapping are a few areas of 
Clarksville and Coulstone soils and a few areas of soils 
that are shallow to bedrock. 

- This soil is suited to timber production. Surface runoff 
is medium to rapid. Steepness and chert content are the 
major limitations. Capability unit WVITs-6;  landsite 
groups B and C; woodland suitability groups 4f{9 and 
5£9. 


Rock Land 


Rock land consists of areas where ledges and bedrock 
outcrops make up more than 25 percent of the surface. 
These areas are on moderately steep to very steep side 
slopes near drainageways in highly dissected areas. 

The soil material between the dolomitic Jedges and out- 
crops has a surface laver of very dark grayish-brown 
silty clay loam. The soil material is generally less than 
15 inches deep. In places, however, it is as deep as 24 
inches. Where the depth of the soil is more than 10 
inches, the subsoil is dark vellowish-brown silty clay. 

The water intake rate betaveen the rocks and the frac- 
tures is rapid. Internal drainage is rapid. Available water 
capacity is very low. Natural fertility is medium. 

Areas of this land type ave generally similar to glades; 
much of the acreage is open or has a thin cover of plants. 
This feature results in natural openings in the forest that 
permit the growth of plant communities. These communi- 
tics provide food and cover for wildlife. Areas of Rock 
land have high esthetic value (fig. 7). 

Rock land, 8 to 14 percent slopes (RoD).—This land 
type is on side slopes. Ledges and bedrock make up 25 to 
40 percent of the surface. The soi] material and exposed 
bedrock form a landscape of steplike slopes. 

Tnelnded with this land type in mapping are a few 
areas of Opequon soils and a few areas of soils that are 
slightly deeper to bedrock. 

Most areas of Rock land are open or have a thin cover 
of redcedar, post oak. blackjack oak, and native grasses. 
This land type has low capacity for the production of 
marketable hardwoods and pine. It has fair capacity for 
the production of redcedar where the soil material is deep 
enough to support vegetation. 

This land type is suited to use for water yield to 
springs and streams and to esthetic purposes. Surface 
runoff is rapid. Capability unit VITs-10; landsite group 
F: woodland suitability group 5x0. 

Rock land, 14 to 35 percent slopes (RoE).—This land 
type is on side slopes. Ledges and bedrock make up 85 
to 50 percent of the surface. The vertical exposures of 
bedrock form a landscape of steep steps. 

Included with this land type in mapping are a few 
small areas of Opequon soils. 

Most areas of Rock land are open or have a thin cover 
of cedar, small oak, and native grasses. 
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Figure 7.—Falling Springs, near Winona, in an area of Rock land. 


This land type is suited to use for water yield to 
springs and streams and to esthetic purposes. Surface 
runoff is very rapid. Capability unit VITs-10; landsite 
group F; woodland suitability group 5x0. 

Rock land, 35 to 60 percent slopes (Rof).—This land 
type is on side slopes. Exposed bedrock makes up 35 to 
75 percent of the surface. The vertical exposures of bed- 
rock range from 3 feet to more than 25 feet in height and 
form a landscape of steep steps. 

Included with this land type in mapping are a few 
small areas of Opequon soils. 

Most areas of Rock land are open or have a thin cover 
of cedar, small oak, and native grass. 

These areas are suited to use for water yield to springs 
and streams and to esthetic purposes, Capability unit 
VIIs-10; landsite group F; woodland suitability group 
5x0. 


Secesh Series 


The Secesh series consists of deep, gently sloping; well- 
drained soils. These soils formed in alluvium on low 
stream terraces near drainageways. 

In a representative profile the surface layer is dark- 
brown loam about 8 inches thick. The subsoil reaches to a 


depth of more than 60 inches. The upper 19 inches of the 
subsoil is strong-brown, friable loam, silty clay loam, and 
cherty silty clay loam. The lower part is yellowish-red 
and strong-brown cherty sandy clay loam. 

Permeability is moderate. Available water capacity is 
moderate. Natural fertility is medium. 

Most areas of these soils are used for timber produc- 
tion and for hay and pasture. Some areas are used for 
recreational facilities. 

Representative profile of Secesh loam, 1 to 4 percent 
slopes, NEIZNWI,, sec. 4, T. 25 N., R. 2 W.: 


Ap—0 to 8 inches, dark-brown (10YR 3/3) loam; weak, fine, 
granular structure; very friable; estimated 5 percent 
ehert; many roots; slightly acid; abrupt, smooth 
boundary. 

Bi—8s to 11 inches, strong-brown (7.5YR 65/6) and dark- 
brown (10¥R 38/3) loam; weak, fine, granular 
structure; very friable; estimated 5 percent chert; 
many roots; medium acid; clear, wavy boundary. 

B21t—11 to 19 inches, strong-brown (7.5YR 5/6) silty clay 
loam; moderate, medium, subangular blocky strue- 
ture; friable; estimated 10 percent chert; common 
roots; strongly acid; gradual, wavy boundary. 

B22t—19 to 27 inches, strong-brown (7.5YR 5/6) cherty light 
silty clay ‘loam; moderate, medium, subangular 
blocky structure; friable; faint patchy clay films on 
peds; estimated 25 percent chert; common roots; 
strongly acid; gradual, wavy boundary. 
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IITB23t—27 to 389 inches, yellowish-red (5YR 4/8) cherty 
light sandy clay; moderate, medium, subangular 
blocky structure; friable; distinct patchy clay films 


on peds; estimated 45 percent chert; few roots; 
strongly acid; gradual, wavy boundary. 
IIB31t—39 to 51 inches, yellowish-red (SYR 5/8) cherty 


clay loam; weak, fine, subangular blocky structure: 
friable; distinct patchy clay films on peds; estimated 
75 percent chert; strongly acid; clear, wavy bound- 
ary. 

IIB82t-—51 to 65 inches, strong-brown (7.5YR 5/8) cherty 
sandy clay loam with common, medium, distinct, 
yellowish-red (SYR 4/8) mottles; weak, fine, sub- 
angular blocky structure; very friable; distinct 
patchy clay films on peds; estimated 65 percent 
chert; very strongly acid. 

The solum ranges from 30 inches to more than 60 inches. 
The Ap horizon ranges from very dark grayish brown to 
brown in color and is 0 to 15 percent chert. The B1 horizon 
is dark yellowish brown or strong brown, Texture is loam, 
light sandy clay loam, or light silty clay loam. The B2t 
horizon ig strong brown or yellowish red. Texture is sandy 
clay loam or Hght sandy clay. In the upper part of the B 
horizon chert content ranges from 10 to 50 percent; in the 
lower part it ranges from 35 to 80 percent. Reaction is 
medium acid to very strongly acid throughout the profile. 

Secesh soils are associated with Ashton and Midco soils. 
They contain more chert than Ashton soils but are less 
cherty than Midco soils. 


_ Secesh loam, 1 to 4 percent slopes (Se8).—This soil 
is on terraces along the major drainageways (fig. 8). 
Most areas are linear, and the long axis is parallel to the 
drainageways. 

Included with this soil in mapping are a few small 
areas of Ashton and Midco soils. 

This soil is suited to timber production, to hay and 
pasture, and to wildlife habitat. Some areas are also used 
for recreational facilities. Surface runoff is slow. 
Droughtiness and occasional flooding along the Current 
and Eleven Point Rivers are the major limitations. Capa- 
bility unit IIs-1; landsite group B; woodland suitability 
group 4f7. 


Viraton Series 


The Viraton series consists of deep, gently sloping, 
moderately well drained soils that have a fragipan. These 
soils formed in colluvium on toe slopes at the foot of 
slopes and ridge ends. 


Figure 8. 


Area of Secesh loam used for hay. 


In a representative profile the surface layer is brown 
silt loam about 4 inches thick. The upper 11 inches of the 
subsoil is brown to strong-brown, friable to firm silty 
clay loam; the next 5 inches is strong-brown, firm cherty 
silty clay loam that has brown mottles; and below this 
there is a fragipan that reaches to a depth of more than 
60 inches. The upper part of the fragipan is strong- 
brown and yellowish-red, firm cherty silty clay loam that 
has brown and gray mottles, and the lower part is yel- 
lowish-red, reddish-brown, and red, firm silty clay loam 
that has gray, brown, and yellow mottles. 

Permeability is moderate above the fragipan and slow 
in the fragipan. Available water capacity is moderate. 
Natural fertility is medium. 

Most areas are used for timber production. A few areas 
are used for pasture and hay. 

Representative profile of Viraton silt loam, 2 to 8 per- 
cent slopes, SW14NE, sec. 34, T. 26 N., R. 2 W.: 


Ap—0 to 4 inches, brown (10X¥R 4/3) silt loam; weak, fine, 


granular structure; friable; estimated 2 percent 
ehert; many roots; slightly acid; abrupt, wavy 
boundary. 


B1—4 to 10-inches, brown (7.5YR 4/4) silty clay loam; weak, 
fine, subangular blocky structure; friable; estimated 
2 percent chert; many roots; medium acid; clear, 
wavy boundary. 

B21—10 to 15 inches, strong-brown (7.5YR 5/6) silty clay 
loam; weak, fine, subangular blocky structure; firm; 
estimated 2 percent chert; many roots; medium acid; 
clear, wavy boundary. 

B22t—15 to 20 inches, strong-brown (7.5YR 5/6) cherty silty 
elay loam that has few, fine, distinct, grayish-brown 
(1OYR 5/2) and dark yellowish-brown (10Y¥R 4/4) 
mottles; weak, fine, subangular blocky structure; 
firm; faint patchy clay films on peds; estimated 25 
percent chert; common roots; medium acid; clear, 
wavy. boundary. 

1IB’x1—20 to 29 inches, strong-brown (7.5YR 5/6) cherty 
silty clay loam that has many, medium, distinct, 
reddish-brown (5¥R 4/4) and grayish-brown (10¥R 
5/2) mottles; moderate, very thick, platy structure 
breaking to moderate, medium, subangular blocky 
structure; firm; faint patchy clay films on peds; 
estimated 20 percent chert; few roots; strongly acid; 
clear, wavy boundary. 

IIB’x2—-29 to 84 inches, yellowish-red (5YR 4/6) cherty silty 
clay loam that has many, medium, distinct, Hight 
brownish-gray (10YR 6/2) and _ yellowish-brown 
(LOYR 5/6) mottles; weak, thick, platy structure 
breaking to moderate, medium, subangular blocky; 
firm; distinct broken clay films on peds; estimated 
20 percent chert; few roots; strongly acid; gradual, 
wavy boundary. 

IIB’x3—34 to 52 inches, yellowish-red (SYR 4/6) and reddish- 
brown (5YR 4/4) silty clay loam that has many, me- 
dium, distinet, ight brownish-gray (1OYR 6/2) and 
yellowish-brown (1OYR 5/6) mottles; moderate, fine, 
angular blocky structure; firm; distinct. broken clay 
films on peds; estimated 5 percent chert; few roots; 
gray (2.5Y¥ 5/0 and 6/0), vertical clay flows in old 
root channels; strongly acid; gradual, wavy bound- 
ary. 

JIB’x4—2 to GO inches, red (2.5YR 4/6) and yellowish-red 
(5YR 5/6) silty clay loam that has many, medium, 

_ distinet, light brownish-gray (10YR 6/2) and yellow 
(10YR 7/8) mottles; moderate, fine, angular blocky 
structure: firm; distinct broken clay films on peds; 
estimated 5 percent chert; gray (2.5Y 5/0 and 6/0), 
vertical clay flows in old root channels; strongly 
acid. 


The solum ranges from 40 inches to more than 70 inches in 
thickness. The Ap horizon ranges from dark grayish brown 
to dark yellowish brown in color and is 0 to 15 percent chert. 
The B horizon is 12 to 26 inches thick and is brown, strong 
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brown, or yellowish brown. It is 0 to 25 percent chert. Texture 
is heavy silt loam to silty clay loam. Depth to the fragi- 
pan is 15 to 80 inches. The upper part of the fragipan is 
yellowish brown to strong brown, and the lower part is 
strong brown to red. Texture is silt loam to silty clay loam. 
Chert content ranges from 5 to 50 percent. Reaction ranges 
from strongly acid to slightly acid throughout the profile. 

Viraton soils are associated with Clarksville, Coulstone, 
and Poynor soils. They hnve less chert throughout the pro- 
file than Clarksville, Coulstone, and Poynor soils. 

Viraton silt loam, 2 to 8 percent slopes (VcB)—This 
soil is in long and narrow or irregularly shaped areas 
of colluvium at the foot of steep slopes and ridge ends. 
It has the profile described as representative for the 
series. 

Included with this soil in mapping are a few areas of 
soils where the surface layer is more cherty than is typ- 
jeal of this Viraton soil. Also included are a few areas 
of soils that have a loam surface layer. 

This soil is well suited to timber production. to pasture 
and hay, and to wildlife habitat. Surface runoff is me- 
dium. Capability unit TIc-5; landsite group A; wood- 
land suitability group 807. 


Wilderness Series 


The Wilderness serics consists of deep, moderately well 
drained soils that have a fragipan. These soils are gently 
sloping on the tops of ridges and moderately steep on 
upper side slopes. They formed in residuum mixed with 
loess. 

In a representative profile the surface layer is brown 
cherty silt loam about 6 inches thick. The upper 11 inches 
of the subsoil is strong-brown, friable cherty silty clay 
loam. Below this is the fragipan. The upper part of the 
fragipan is pale-brown, cherty silt loam that is about 10 
inches thick and has faint, brownish-yellow mottles; the 
lower part is strong-brown, cherty silty clay loam that is 
about 11 inches thick and has pale-brown mottles. Below 
the fragipan is yellowish-red and red, firm cherty silty 
clay that reaches to a depth of more than 60 inches. 

Permeability is moderate in the upper layers and slow 
in the fragipan. Available water capacity is low. Natural 
fertility is very low. 

Most areas of these soils are used for timber production 
and for pasture and hay. 

Representative profile of Wilderness cherty silt loam, 
2 to 8 percent slopes, SEYSWY, sec. 15, T. 26 N,, 
R. 3 W.: 


Ap—0O to 6 inches, brown (10YR 4/8) cherty silt loam; weak, 
very fine, subangular blocky structure; friable; esti- 
mated 20 percent chert; many roots; medium acid; 
abrupt, smooth boundary. 

B2t—6 to 17 inches, strong-brown (7.5YR 5/6) cherty silty 
elay loam; weak, fine, subangular blocky structure; 
friable; estimated 55 percent chert; common roots; 
medium acid; gradual, wavy boundary. 

ITAx—17 to 27 inches, pale-brown (10YR 6/3) cherty silt 
loam that has commen. medium, faint, brownish- 
yellow (1OYR 6/6) mottles: weak, fine, subangular 
blocky structure; chert controlled; estimated SO per- 
cent chert; very strongly acid; gradual, wavy bound- 


ary. : 

IIBx—27 to 38 inches, strong-brown (7.5YR 5/6) cherty silty 
clay loam that has common, fine, distinet, pale-brown 
(10¥R 6/8) mottles; weak, fine, subangular blocky 
structure; chert controlled; estimated 80 percent 
chert; very strongly acid; gradual, wavy boundary. 


ITB2th—38 to GO inches. yellowish-red (SYR 5/6) and red 
(2.5¥R 4/8) cherty silty clay; moderate, fine, sub- 
angular blocky strueture: firm; estimated SO percent 
chert: very strongly acid. 

The A horizon ranges from dark grayish brown to brown 
in color and is 15 to 50 percent chert. The B horizon ranges 
from yellowish brown to yellowish red in color and is 85 
to 70 percent chert. Depth to the fragipan is 15 to 22 inches. 
The fragipan ranges from 12 to 26 inches in thickness, It is 
pale brown to strong brown and has red. brown, and gray 
mottles. Chert content ranges from 40 to 85 percent. Reaction 
ranges from very strongly acid to medium acid throughout 
the profile. 

Wilderness soils are associated with Captina and Clarks- 
ville soils, They are more cherty than Captina soils. They 
have a fragipan, which Clarksville soils lnek. 

Wilderness cherty silt loam, 2 to 8 percent slopes 
(WdB).—This soil is on the tops of ridges. Tt has the profile 
described as representative for the series. Chert frag- 
ments cover from 15 to 85 percent of the surface. 

Included with this soil in mapping are a few areas of 
Clarksville and Captina soils. 

This soil is suited to timber production, to pasture, 
and to wildlife habitat. Surface mmoff is medium. The 
fragipan, which limits rooting depth, is the major limi- 
tation. Capability unit TVs-9; landsite group C; wood- 
land suitability group 5f£8. 

Wilderness cherty silt loam, 8 to 14 percent slopes 
(WdD).—This soil is on side slopes. Tt has a profile similar 
to that. described as representative for the series, but it 
has more chert in the surface layer. 

Included with this soil in mapping are a few areas of 
Clarksville and Coulstone soils. 

This soil is suited to timber production. Surface runoff 
is medium, Droughtiness. steepness, and the fragipan are 
the major limitations. Capability unit VIs-9; landsite 
group C; woodland suitability group 58. 


Use and Management of the Soils 


This section explains the use and mangement of the 
soils of Mark Twain National Forest Area for crops and 
pasture, timber production, wildtfe habitat, and recrea- 
tional activity. It also discusses engineering uses of the 
soils. 


Management of the Soils for Crops and 
Pasture * 


This subsection first explains the system of capability 
classification used by the Soil Conservation Service, and 
then discusses; by capability unit, the use and manage- 
ment of the soils in the survey area, A table showing the 
predicted yields of the principal groups under two levels 
of management is included. 

About 10 percent of the Mark Twain National Forest 
Area is in crops and pasture. The principal plants grown 
for pasture and hay are tall fescue, orchardgrass, lespe- 
deza, Ladino clover, red clover, alfalfa, redtop, timothy, 
sudangrass, sudex, milo, and millet. The row crops grown 
are corn and grain sorghum. A few areas are in wheat or 
oats. 


*By Lewis H. Graves, Jr. soil scientist, Soil Conservation 
Service. 
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Most soils in the survey area have a low or moderate 
content of phosphate, potash, nitrogen, and calcium. Most 
are also low in organic-matter content. 

The main needs in managing these soils for cultivation 
are conservation of moistur e, contr ol of erosion, preven- 
tion of overflow, maintenance or improvement of organic- 
matter content and fertility, and maintenance of eood soil 
tilth. Contour farming, minimum tillage, the use “of cover 
crops, green-manure crops, barnyard manure, and crop 
residue | help to conserve moisture, to control erosion, and 
to maintain good tilth. Other management practices that 
can be used to control erosion are diversion ditches, ter- 
races and terrace outlets, and fertility improvement, and 
maintenance programs. Among the measures that help to 
maintain fertility are the application of chemical fer- 
tilizer, green manure, and barnyard manure, as well as 
the inclusion of cover crops, grasses, and legumes in the 
cropping system. To assure that the chert content does 
not interfere with tillage, it is necessary to remove stones 
and chert from the surface of many of the soils. 
Capability grouping 

Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for 
field crops, the risk of damage when they are so used, 
and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 
Jandforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; 
and does not apply to horticultural crops or other crops 
requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, 
or for engineering. 

In the capability system, the kinds of soil are grouped 
at three levels: the capability class, subclass, and unit. 
These levels are cliscussed in the following paragraphs. 

Carapitiry Crasses, the broadest groups, are desig- 
nated by Roman numerals I through VIIL The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

lass II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
‘conservation. practices. 

Class 1IT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, or 
wildlife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 


use largely to pasture or range, woodland, or 
wildlife. 

Class VIT soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, water 
supply, or to esthetic purposes. (None in the 
survey area) 

Capariniry Supciasses are soil groups within one 
class; they are designated by adding a small letter, e, aw, 
s, or é, to the class numeral, for ve Tle. The letter ¢ 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and ¢, used in only some parts of the United States, but, 
not, in the survey area. shows that the chief limitation 
is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, 8, and G, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, or 
recreation. 

Cavanitiry Untrs are soil groups within the subclasses. 
The soils in one capability unit ave enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many. state- 
ments about management of soils. Capability units are 
generally desienated by adding an Arabic numeral to the 
subclass ‘symbol, for example, “TIe-1 or IIIe-5. T! hus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, ox kind of limitation, as defined in the fore- 
going paragraph; and the Ar abic numeral specifically 
identifies the capability unit within each subclass. 

In the following pages the capability units in the Mark 
Twain Nationa] Forest Area are described and suggestions 
for the use and management of the soils are given. 

The soils in the survey area were assigned to y capability 
units under a statewide system. Not all of the capabilty 
units in the State are represented in the survey area. Con- 
sequently, the numbering of the units is not consecutive. 


CAPABILITY UNIT 1-1 

The only soil in this unit is Ashton silt loam, 1 to 4- 
percent slopes. This deep, well-drained soil is on first and 
second bottoms. It has a surface layer of silt loam and a 
subsoil of heavy silt loam. 

Permeability is moderate. Available water capacity is 
high. Natural fertility is moderately high. Areas of this 
soil that are along major streams are subject to seasonal 
flooding. 

This soil 1s well suited to all crops commonly grown 
in the area. 
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CAPABILITY UNIT He-l 


The only soil in this unit is Claiborne silt loam, 2 to 8 
percent slopes. This deep. well-drained soil is in either 
Tong and narrow or irregularly shaped areas of colluvium 
near drainageways on bottom lands. It has a surface 
layer of silt loam and a subsoil of silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Natural fertility is medium. Reaction is very 
strongly acid or strongly acid. Organic-matter content is 
low. The hazard of erosion is the major limitation to the 
use of this soil. 

This soil is well suited to all the crops commonly grown 
in the survey area. The areas of this soil are small, and 
most of those that are cleaved are in pasture or hay. 


CAPABILITY UNIT Ile-4 


The only soil in this unit is Macedonia silt loam, 2 to 
8 percent slopes. This deep, well-drained soil is on broad 
ridges. It has a surface layer of silt loam and a subsoil 
that grades from silty clay loam in the upper part to 
silty clay or clay in the lower part. 

Permeability 1s moderate. Available water capacity is 
moderate. Natural fertility is medium. Reaction is 
strongly acid or very strongly acid. Organic-matter con- 
tent is low. There is a hazard of erosion if this slightly 
droughty soil is not, managed properly. 

This soil is suited to all the crops commonly grown 
in the area, such as pasture, hay, and small grain. 


CAPABILITY UNIT Ife-5 


Soils of the Captina and Viraton series are in this unit. 
These gently sloping, moderately well drained soils are 
on ridges and low slopes. They have a surface layer of 
silt loam, a subsoil of silty clay loam, and a cherty fragi- 
pan. Depth to the fragipan ranges from 18 to 36 inches. 

Permeability is moderate down to the fragipan, and 
then it is slow. Available water capacity is moderate to 
low. Natural fertility is low. Reaction is strongly acid 
or very strongly acid. Organic-matter content is low. 
The fragipan restricts the rooting zone and the down- 
ward movement of water, thus increasing the hazard of 
erosion. The hazard of crosion is the major limitation 
to the use of these slightly droughty soils. 

Cleared areas of these soils are well suited to pasture, 
hay, and small grain. Row crops can be grown if erosion 
is controlled. 

CAPABILITY UNIT Ilw-1 

The only soil in this unit is Newark silt loam, 0 to 2 
percent slopes. This deep, nearly level, somewhat poorly 
drained soil is on bottom lands. It has a surface layer 
of silt loam anda subsoil of heavy silt loam that grades 
with depth to silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Natural fertility is medium. Organic-matter con- 
tent is very low. This soil is subject to occasional flooding, 
and wetness is a moderate limitation to its use. 

This soil is suited to corn, soybeans, milo, and wheat, 
and to tall fescue and orchardgrass. It is well suited to 
some legumes, such as lespedeza and Ladino clover, It is 
poorly suited to alfalfa. 


CAPABILITY UNIT IIs-1 


The only soil in this unit is Secesh loam, 1 to 4 percent 
slopes. This deep, well-drained soil is on first. and second 


bottoms. It has a surface layer of loam and a subsoil of 
light sandy clay loam. 

Permeability is moderate. Available water capacity is 
moderate. Natural fertility is medium. Occasional flood- 
ing is a slight hazard along major streams. Droughti- 
ness is the major limitation. 

This soil is suited to all crops commonly grown in the 
survey area. Most areas of the soil are used for pasture 
or hay. Corn, soybeans, wheat, and milo are also grown 
to some extent. 

CAPABILITY UNIT IIe-5 

The only soil in this unit is Captina silt loam, mod- 
erately shallow, 8 to 14 percent slopes. This moderately 
well drained soil is on low slopes and on sides of ridges. 
It has a surface layer of silt loam, a subsoil of silty clay 
loam, anda cherty fragipan. 

Permeability is moderate down to the fragipan, and 
then it is slow, Available water capacity is moderate. 
Natural fertihty is low. Reaction is strongly acid or very 
strongly acid. Organic-matter content is low. The fragi- 
pan restricts the rooting zone and the. downward move- 
ment of water and thus increases the hazard of erosion. 
The hazard of erosion is the major limitation to the use 
of this slightly droughty soil. 

Cleared areas of this soil are well suited to pasture and 
hay and to small grain. Row crops can be grown if ero- 
sion is controlled. 


CAPABILITY UNIT IlIs-1 
The only soil in this unit is Midco cherty loam, 1 to 4 
percent slopes. This deep, somewhat excessively drained 
soil is on bottom lands. It has a surface layer of cherty 
loam and a subsoil of cherty loam and cherty sandy loam. 
Permeability is moderately rapid to rapid. Available 
water capacity is very low. Natural fertility is low. Re- 
action ranges from slightly acid through very strongly 
acid. Chert content limits cultivation. The soil is subject 
to flooding in most places. Droughtiness is the major 
limitation. 
This soil is suited to pasture, hay, and small grain. It 
is too droughty for row crops. 


CAPABILITY UNIT IVe-1 

The only soil in this unit is Claiborne silt loam, 8 to 14 
percent slopes. This deep, well-drained soil is in low 
positions on the landscape. Tt has a surface layer of silt 
loam and a subsoil of silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Natural fertility is medium. Reaction is very 
strongly acid ov strongly acid. Organic-matter content 
is low. The hazard of erosion is the major limitation. 

This soil is too erodible-to use intensively for crops, 
uthough it is well suited to all the crops commonly 
grown in the survey area. Areas of this soil are small, 
and most of those cleared are in permanent pasture. 


CAPABILITY UNIT IVe~4 

The only soil in this unit is Macedonia silt loam, 8 to 

14 percent slopes. This deep, well-drained soil is on the 

sides of broad ridges. It has a surface layer of silt loam. 

The upper part of the subsoil is silty clay loam, and the 
lower part is silty clay or clay. 
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Permeability is moderate. Available water capacity is 
moderate. Natural fertility is medium. Reaction is very 
strongly acid. Organic-matter content is low. The hazard 
of erosion is a limitation if not controlled. 

This soil is well snited to all the crops commonly 
grown in the survey area. It is suited to pasture and hay. 
This soil is too erodible to be used intensively for crops. 


CAPABILITY UNIT IVs~1 


This unit consists of Alluvial land, loamy. This land 
type is gently sloping and consists of sandy alluvial ma- 
terials underlain by silt, gravel, or coarse sand. 

Permeability is mostly moderately rapid. Available 
water capacity is mostly low. Natural fertility is low. 
Reaction ranges from slightly acid to strongly acid. This 
land type is subject to flooding. Droughtiness is a limita- 
tion. 

Alluvial land, loamy, is suited to pasture and hay and 
to timber production. 


CAPABILITY UNIT IVs~6 


Soils of the Doniphan and Poynor series are in this 
unit. These deep, well-drained, gently sloping soils are 
mainly on the tops of ridges. They have a surface layer of 
very cherty silt loam and a subsoil of clay or very cherty 
silty clay loam over clay. 

Permability is moderate. Available water capacity is 
low to moderate. Natural fertility is medium or low. Re- 
action ranges from medium acid to very strongly acid. 
Organic-matter content is low. Chert content of the sur- 
face layer limits cultivation of these droughty soils. 

These soils are suited to hay, pasture, and small grain. 
Drought-tolerant grasses and legumes should be used. 


CAPABILITY UNIT Lvs~9 

Soils of the Clarksville, Coulstone, and Wilderness 
series are in this unit. These deep, cherty, gently slop- 
ing, somewhat excessively drained and moderately well 
drained soils are generally on the tops of narrow ridges. 
They have a surface layer of cherty fine sandy loam or 
cherty silt loam. The subsoil is cherty sandy clay loam, 
cherty silty clay loam, cherty silty clay, or cherty clay. 

Permeability is moderate to rapid. Available water 
capacity is very low to low. Natural fertility is low. 
Reaction is strongly acid to very strongly acid. Chert 
content limits cultivation of these droughty soils. The 
cherty fragipan of the moderately well drained Wilder- 
ness soils is ata depth of 15 to 20 inches, and it restricts 
the rooting zone of plants. Permeability in the Wilder- 
ness soils is moderate down to the fragipan, and then it 
is slow. 

These soils are suited to hay, pasture, and small grain. 
Drought-tolerant grases and legumes should be used. 


CAPABILITY UNIT Ve-15 


This unit consists only of Alluvial land, mixed. This 
land type is a combination of riverwash, stratified sand 
and gravel, and severely channeled alluvial land along 
major streams. 

Areas of this unit are subject to frequent flooding. 

This soil is suited to a mixture of trees and permanent 
grass. 
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CAPABILITY UNIT VIs-6 


Soils of the Doniphan and Poynor series are in this 
unit. These deep, well-drained, moderately steep soils are 
on side slopes. ‘They have a surface layer of very cherty 
silty clay loam over clay. 

Permeability is moderate. Available water capacity is 
low to moderate. Natural fertility is medium or low. 
Reaction ranges from medium acid to very strongly acid. 
Organic-matter content is low. Chert content and the 
mederately steep slopes restrict cultivation. In places 
large stones prevent cultivation. Droughtiness is the 
main limitation in the use of these soils. 

These soils are suited to pasture, hay, and small grain. 
Drought-tolerant grasses and legumes should be used. 


CAPABILITY UNIT VIs-9 

Soils of the Clarksville, Coulstone, and Wilderness 
series are in this unit. Areas of Rock land are included 
with the Coulstone and Clarksville soils. These deep, 
somewhat excessively drained and moderately well 
drained, moderately steep soils are on side slopes. They 
have a surface layer of cherty fine sandy loam or cherty 
silt loam. The subsoil is cherty sandy clay loam, cherty 
silty clay loam, cherty silty clay, or cherty clay. 

Permeability is slow to rapid. Available water capacity 
is very low or Jow. Natural fertility is low. Reaction is 
mostly strongly acid to very strongly acid. Chert con- 
tent restricts cultivation. In places large boulders or rock 
outcrops prevent the use of machinery. The cherty fragi- 
pan of the moderately well drained Wilderness soils is 
at a depth of 15 to 22 inches, and it restricts the rooting 
zone of plants. Permeability in the Wilderness soils is 
moderate down to the fragipan, and then it is slow. In 
the areas of Rock land, permeability is variable, available 
water capacity is yery low, natural fertility is medium, 
reaction is slightly acid or neutral, and drainage is vari- 
able. 

These soils are suited to pasture, hay, and small grain. 
Drough-tolerant grasses and legumes should be used. 


CAPABILITY UNIT VIIs-6 

The steep Doniphan soils and the steep and very steep 
Poynor soils are in this unit. These deep, well-drained 
soils are on side slopes. They have a surface layer of very 
cherty silt loam and a subsoil of clay or very cherty silty 
clay Joam over clay. 

Permeability is low to moderate. Available water ca- 
pacity is low to moderate. Natural fertility is low or 
medium. Reaction ranges from medium acid to very 
strongly acid. Organic-matter content is low. In places 
large stones and steep slopes prevent the use of ma- 
chinery. These soils are droughty. 

These soils are suited to timber or to permanent pasture. 
Drought-tolerant grasses should be used. 


CAPABILITY UNIT VIIs-8 

Soils of the Opequon series are in this unit. These shal- 

low, well-drained, moderately steep to very steep soils 

are on side slopes. They have a surface layer of cherty 

silty clay loam and a subsoil of silty clay. There are 

numerous large stones, boulders, and outcrops or ledges 
of bedrock. 
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Permeability is moderately slow. Available water ca- 
pacity is very low. Natural fertility is medium. Reaction 
is shghtly acid or neutral. Organie-matter 
medium. In many places large stones, boulders, outcrops 
of bedrock, and steep slopes prevent the use of machinery. 
These soils are very dvoughty. 

These soils are suited to timber or to permanent pas- 
ture. Drought-tolerant grasses should be used. 


CAPABILITY UNIT VIIs-9 
The soils in this unit; are mostly of the Clarksville and 
Coulstone series. These dominantly deep, somewhat ex- 
cessively drained, steep and very steep soils are on side 
slopes. There are areas of Rock land in places. 
Permeability is mostly moderate to rapid. Available 
water capacity is very low or low. Natural fertility is 
low. Reaction is mostly strongly acid to very strongly 
acid. In places large boulders, rock outcrops, and steep 
slopes prevent the use of machinery. These soils are 
droughty. In the areas of Rock Jand, permeabihty is 
rariable, natural fertility is medium, reaction is slightly 
acid or neutral, and drainage is variable. 
These soils are suited to timber or to permanent pas- 
ture. Drought-tolerant grasses should be used. 


CAPABILITY UNIT VIIs-10 


This unit consists only of Rock land. Areas of this unit 
are moderately steep to very steep. The shallow soils be- 
tween the rocks are variable. Large boulders and out- 
crops or ledges of sandstone or limestone cover move than 
25 percent of the surface. Limestone flagstones cover the 
surface in some places. 

Available water capacity is very low. The numerous 
rocks or ledges prevent the use of machinery. 

Rock land is suited to native grasses or to cedar trees. 


Predicted yields 


The predicted average acre yields of the principal crops 
grown in the survey area ave given in table 2 for each 
soil under two level of man: agement. These estimates are 
based primarily on information obtained from experi- 
mental data, from farmers, and from others who are 
familiar with the soils and the crops of the area. 

In columns A are listed those ¥ ie to be expected un- 
der ordinary management. Under this level of manage- 
ment, only minimum lime and fertilizer levels are main- 
tained ; crops are not always planted at the right time; 
a systematic program for controlling weeds, insects, and 
plant diseases is not followed; and pastures and meadows 
are commonly overgrazed or are net properly rotated. 

Yields in columns B are those to be expected under 
improved management. Under this level of management, 
fertilizer and lime are applied according to soil tests; 
good cropping systems and erosion control practices are 
used; proper equipment is used at the right time to pre- 
pare the soils, plant the crops, control weeds, and har- 
vest the crops; a systematic program for controlling in- 
sects and plant diseases is followed; and crop varieties 
that are well suited to the soils and to the type of farm- 
ing operation are chosen. 

The yields given in table 2 are based on the average 
rainfall in the area. They reflect the combined effects on 


content is 


the soils of slope, erosion, weather, and level of manage- 
ment. ‘They are vields for nonirrigated soils. The haz 
ard of flooding is not considered, because damage to crops 
is generally low on the soils of the bottom lands. 


Management of the Soils for Timber 


The first serious logging in the Ozarks began in the 
1880's, and logging then continued until 1920. Sawmills 
at Grandin and West Eminence were vated the largest in 
the nation for several vears. At present, a lave part 
of the local economy is still supported by wood- “using 
industries. There is 1 good market in the area for pine 
posts and for hardwood and pine sawtimber. Among the 
sawtimber products are oak flooring, pallet lumber, ties, 
and pine Jumber. A. veady market also exists for walnut, 
but. this species is in imited quantity over much of the 
area. The market for hardwood cordwood is poor, and 
only about 5 percent of the hardwood that could be cut 
annually for cordwood is used by industry. 

During the early period of logging, most. of the virgin 
pine and oak in the area was cnt. The burning and graz- 
ing that followed logeing contributed to the deterioriza- 
tion of sites and hindered the regeneration, of many de- 
sirable timber species. In the Onarks, the composition of 
a stand of trees may be attributed more to management 
of young stands than to the quality of the site. If the 
merchantable pine in an oak-pine stand is removed, for 
example. it is replaced by various hardwoods. Also, after 
v fire the less desirable blackjack and post oak sprout 
prolifically. Continued burning apparently encourages the 
vrowth of these species over the more desirable oaks and 
pine. With these facts in mind, the selection of species to 
be grown for sawlogs should depend upon soil suitability 
and site characteristics and not on the species already 
growing on the site. 


Forest types 


The major forest t¥pes in the survey area are oak-hic- 
kory, oak-pine, and pine. Scarlet oak, black oak, and 
white oak are on the best. sites (fig. 9). Blackjack and 
post oak are the dominant species on the less productive 
sites, Shortleaf pine, the only pine native to Missouri, oc- 
curs throughout the area, 


Landsite groups 


Timber management can be planned effectively if soils 
are grouped according to those characteristics that most 
affect the growth of ‘trees. In this subsection, soils that 
have similar potential for growing trees have been placed 
in landsite groups. A landsite is an ‘area of land having 
boundaries that are determined by soils, topographic posi- 
tion, aspects, and microclimate. Six landsites have been 
developed and are designated by a capital letter. The 

range of these groupings is from A, the most productive, 
to F. the least productive. 

Table 8, on pages 26 and 27, evaluates most of the soils 
in the area according to w oodland suitability group and 
landsite group. The “soils within these groups are rated 
according to potential productivity, management haz- 
ards or limitations, and species suitable for planting. Allu- 
vial land, loamy; Alluvial land, mixed; and the Coulstone- 
Clarksville-Rock land complex were not evaluated. 
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TABLE 2.—Predicted average acre yields of the principal crops under two levels of management 


[Yields in columns A are those to be expected under ordinary management, and yields in columns B are those to be expected under 
improved management. Absence of a yield figure indicates that the soil is not suited to the crop] 


Hay Pasture 
Corn Wheat 
Soil Orchardgrass| Tall fescue | Tall fescue Tall fescue Tall fescue 
and clover and lespedezaj and lespedeza 
A/;}]B!]A]B A B A B A B A B A B 
Bu. | Bu. | Bu. | Bu Tons Tons Tons Tons Tons Tons | AULD! | AUD! | AUDI | AULD 

Alluvial land, loamy.._.______--___- Loses rl lattes IPSS acsehe hs ew nf ot oe kd 1.5 1.25 | 1.75 7 100 5 5 
Alluvial land, mixed..._-_._.-____o.-- eerie ge ft) ae OS etn ee ape EIS Te NS ee ae oe rel te Reber A els ta al op ae |e ek 
Ashton silt loam, 1 to 4 percent slopes_| 50 ; 85 | 30 | 40 | 3.0 4.0 2.5 a0 2 48 1 Oy TH: 160 215 140 200 
Captina silt loam, 2 to 8 percent slopes.|____]____| 25 | 35 | 2.0 2.75 | 1.75 | 2.5 2.0 2. 75 115 160 100 145 
Captina silt loam, moderately shal- 

low, 2 to 8 percent slopes. ._.-2----/...-|._..] 25 | 35 | 2.0 | 2.75 11.75 12.5 | 2.0 | 2.75 115 160 100 140 
Captina silt loam, moderately shal- 

low, 8 to 14 percent slopes.__------ _--.|----| 20 | 830] 2.75 ]2.5 | 1.5 | 2.25 |] 1.75 | 2.5 100 145 85 130 
Claiborne silt loam, 2 to 8 percent c 

SlOPCS2 4 wo onnke te ees Sees sola 35 | 65 | 25 | 35} 2.0 2.75 | 1.75 | 2.5 2.0 2.75 115 160 100 140 
Claiborne silt loam, 8 to 14 percent 

SIOPCSS Se oscoe eee cesses ones ----|----| 20 | 30 | 1.75 | 2.5 1.5 2.25 | 1.75 | 2.5 100 145 85 130 
Clarksville cherty silt loam, 2 to 8 

percent slopes_..-.---...---._---- te ans | Nit ee RA tells on at | 1,25 | 2.0 15 2.25 85 130 70 110 
Clarksville cherty silt loam, 8 to 14 

percent slopes__._________________ Be Sal Net) Spe Sa aeek | tee pl Ri | 9S ce 1.25 | 2.0 1.5 2.25 85 130 70 110 
Clarksville cherty silt loam, 14 to 35 : 

percent slopes. ___-.--_..--------- beet | Sie Ups, Cel AoA eh oP fee oe oe Ee re ea SE oa 70 110 55 110 


Clarksville cherty silt loam, 35 to 60 
percent slopes_-._.-_-_-_---.------ whet ett cee te ho ee SE 
Coulstone cherty fine sandy loam, 2 to 


8 percent slopes_.__.-_____-----_-- eee Eee eal ee | ee ee 1.25 | 2.0 1.5 2. 25 85 130 70 110 
Coulstone cherty fine sandy loam, 8 to 


14 percent slopes_-__-._-.-.---.--- watiys | asta Beco |e aS ae ne 1.25 | 2.0 1.5 2. 25 85 130 70 110 
Coulstone cherty fine sandy loam, 14 

to 35 percent slopes-_._----------- bes, rat ate | Sate eater tl A ee ac as Me ae Naa ee eM anc 70 110 55 100 
Coulstone cherty fine sandy loam, 35 

to 60 percent slopes._.___---------- eat ote le onal Se ot ee eee lh ae eee et Sle Se ele ead (Ce Sore et A ese ees | totes oe 
Coulstone-Clarksville-Rock land com- 

plex, 8 to 14 percent slopes_-...----- Bese ilimts sn | Peet ane Spee Lee eA eee 1. 25 | 2.0 1.5 2. 25 85 130 70 110 
Coulstone-Clarksville-Rock land com- 

plex, 14 to 35 percent slopes.__----- Sota] oS aie] keels ota) het ad | Naa lh aye Mian RE ae ce AU a al he 80 125 65 105 
Coulstone-Clarksville-Rock land com- 

plex, 35 to 60 percent slopes_____--_ Shatin ApS Ae |Bow Ge alan ee | a eg Se Ne eM te eh Geant | ze Bal ed ee phe oS 
Doniphan cherty silt loam, 2 to 8 per- 

cent slopes___-.._..-.---.----.--- pes ean LanOre rrpne) Wane ee) ee en eRe et 1,25 | 2.0 1.5 2, 25 85 130 70 110 


Doniphan cherty silt loam, 8 to 14 


percent slopes____.-..---.-------- Bibel] wR | en |e i cl Coa ahold ee ante tS 1.25 | 2.0 1.5 2. 25 85 130 70 110 
Doniphan cherty silt loam, 14 to 35 


percent slopes__..__-_-------.---- cs Soro (pl S| lesa Na aN Eo NS la et ol Rot te oo Se ce datet lam ees NIRS a at) 65 95 55 85 
Macedonia silt loam, 2 to 8 percent 

SlOPCS2 Soe te es eee _---|----| 25 | 85 | 2.0 | 2.75) 1.75) 2.5 | 2.0 | 2.75 115 160 100 140 
Macedonia silt loam, 8 to 14 percent wee 

SIOPCS 224 Soe cet ce otek es ----|----| 20 | 380 | 1.75 | 2.5 1.5 | 2.25) 1.75 | 275 115 160 85 130 
Midco cherty loam, 1 to 4 percent 

SlOPGS cee sae eee Red Scns See OO! BO ue Geo 1.25 12.0 1.5 2. 25 85 1380 70 110 
Newark silt loam, 0 to 2 percent slopes.| 55 | 75 | 25 | 35 |_.---|------ 2.75 | 3.25 / 3.0 | 35 170 200 160 185 


Opequon rocky silty clay loam, 8 to 14 
percent slopes___-_.-_------------ 
Opequon rocky silty clay loam, 14 to 


Opequon rocky silty clay loam, 35 to 
60 percent slopes___--..----------- 
Poynor cherty silt loam, 2 to 8 percent 


slopes Wie oein st Jo ede le SY 22 us| Aes eae ee ee 125/20 [1.5 | 2.25 85 180 70 110 
Poynor cherty silt loam, 8 to 14 per- 


cent slopes.....-_-.-.------------ Bem Slee oa a eee | ke tos late oes 1,25 | 2.0 1.5 2. 25 85 130 70 110 
Poynor cherty silt loam, 14 to 35 per- : 
cent slopes....----...------------ es es oo 3] Bt tee Pian eae Sian Reet oh ee wlll ala cel 65 110 50 95 


Poynor cherty silt loam, 35 to 60 per- 


Rock land, 8 to 14 percent slopes__-- ' 


See footnote at end of table. 
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TABLE 2.—Predicted average acre yields of the principal crops under two levels of management—Continued 


Hay Pasture 
Corn Wheat 
Soil Orchardgrass| Tall fescue Tall fescue Tall fescue Tall fescue 
and clover and lespedeza| and lespedeza 
A/;}BiA]B A B A B A B A B A B 
Bu. | Bu. | Bu. | Bu Tons Tons Tons Tons Tons Tons | A.U.D! | A.U.DA'| A.U.DA | A.UDA 
Rock land, 14 to 35 percent slopes__-.|.---|----|----]----|------|------]------]------|------|------|-------]-------|-------/------- 
Rock land, 35to-60 percent slopes: 2.-)-2 2-).0--]ouc-| ose -)oee 24 ]e ese ec} 2s - 4+) tose cee} eo fees Jesus ec-|seek vec} cece] shee. 
Secesh loam, 1 to 4 percent slopes. -- -- 50 | 70 | 28 | 38 | 2.75 | 3.75 | 2.5 3.5 2.75 | 3.75 155 210 140 200 
Viraton silt loam, 2 to 8 percent slopes- -}----|----] 25 | 35 | 2.0 2.75 | 1.75 | 2.5 2.0 2, 75 110 155 100 145 
Wilderness cherty silt loam, 2 to 8 per- 
cent slopes..----------~---------- see tlecee|| 1d" | 220 sees alec 10 1.5 1.25 | 1.75 70 100 55 85 
Wilderness cherty silt loam, 8 to 14 
percent slopes_-..---------------- Sete esy POM 20. lene eso e ee Be 1.0 1.5 1.25) 1.75 70 100 55 85 


LA.U.D. (animal-unit-day) is a term used to express the number of days one animal unit can graze 1 acre without injury to the 
pasture. An animal unit is one cow, one steer, one horse, five hogs, or seven sheep. 


Figure 9.—Young stand of Maedcoods on Clarksville cherty silt 
oam. 


Woodland suitability groups 

The soils of the survey area have been placed in wood- 
land suitability groups to assist in the management of 
the private land in the area. 

Each woodland group is identified by a three-part sym- 
bol. The first part of the symbol is a number. It indicates 
relative potential productivity of the soils in the group: 


1 means very high; 2 means high; 8 means moderately 
high; 4 means moderate; and 5 means low. These ratings 
are based on field determinations of the average site in- 
dex, which is the average height of the dominant and 
codominant trees in a stand at 50 years of age. 

The second part of the symbol is a smal! letter. It in- 
dicates an important soil property that imposes a hazard 
or limitation on the management of the soils for wood 
crops. A letter a shows that the main limitation of the 
soils is due to stones or rocks; w shows that the soils have 
restricted drainage, a high water table, or a hazard of 
overflow; d shows that the soils have restricted rooting 
depth and that there is a hazard of windthrow; f shows 
that the soils have limitations caused by coarse fragments 
in the profile; + shows that the soils have limitations 
caused by steepness or by slope; and o shows that the 
soils have no significant limitations. 

The third part of the symbol is a number. It indicates 
the degree of hazard or hmitation and the general. suit- 
ability of the soils for certain kinds of trees. 


The numeral 7 indicates soils that have few if any 
limitations and are suited to coniferous trees. 

The numeral 2 indicates soils that have one or more 
moderate limitations and are suited to coniferous 
trees. 

The numeral 3 indicates soils that have one or more 
severe limitations and are suited to coniferous trees. 

The numeral 4 indicates soils that have few if any 
limitations and are suited to deciduous trees. 

The numeral J indicates soils that have one or more 
moderate limitations and are suited to deciduous 
trees. 

The numeral 6 indicates soils that have one or more 
severe limitations and are suited to deciduous trees. 

The numeral 7 indicates soils that have few if any 
limitations and are suited to cither coniferous or 
deciduous trees. 

The numeral 8 indicates soils that have one or more 
moderate limitations and are ‘suited to either coni- 
ferous or deciduous trees. 
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The numeral 9 indicates soils that have one or more 
severe limitations and are suited to either coniferous 
or deciduous trees. 

The numeral 0 indicates soils that are not suitable 
for the production of commercial timber. 


The potential prodnetivity of the woodland suitability 
groups and the landsite groups, based on the hazards or 
limitations, of management of the soils and including the 
influence of aspect (fig. 10), is expressed in terms of site 
index and estimated average annual growth per acre. The 
average annual growth per acre is given in board feet for 
a managed, well-stocked stand of trees. 

Aspect is north and east if the slope is more than 8 
percent and the azimuth of the direction of the slope is 
between 330° and 120°. It is south and west if the slope 
is more than 8 percent and the azimuth of the direction of 
the slope is between 120° and 830°. Aspect or direction 
of slope influences factors of soil productivity. North- and 
cast-facing slopes are generally moist and cool, and south- 
and west-facing slopes are warm and dry. Shortleaf pine 
can tolerate a drier site than can most hardwoods. Syca- 
more, maple, ash, and elm ave on the moist or wet bottom 
lands. Black walnut grows best on deep, well-drained 
bottom-land soils. 

Limitations shown in table 3 axe expressed in the rela- 
tive terms of slight, moderate, and severe. These terms 
express the degree of the hazards and limitations ex- 
plained in the following paragraphs. 

Erosion hazard is rated according to the risk of erosion 
on forest land where normal practices are used in man- 
aging and harvesting trees. A rating of slight indicates 
soil loss is not an important concern; moderate indicates 
that some attention is required to check soil loss; and 
severe indicates that intensive treatments or special equip- 
ment and methods of operation are required to minimize 
soil erosion. The potential erosion hazard is based on 
slope, soil depth, and erodibility. 


N 0% 360° 


270° W 


ASPECTS 


S$ 180° 


Figure 10.—Aspects for slopes of more than 8 percent. 
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Seedling mortality is rated according to the loss of 
seedlings after aclequate natural seeding or suitable plant- 
ing. A rating of sight indicates trees ordinarily regen- 
erate naturally in places where there are sufficient seeds, 
or that the loss is not more than 25 percent of the planted 
stock; moderate indicates that trees do not regenerate 
naturally in numbers adequate for restocking, or that the 
loss is between 25 and 50 percent of planted stock; severe 
indicates that the loss is more than 50 percent of the 
planted stock. 

Plant competition is rated according to the degree of 
competition from other plants and the rate at which un- 
desirable species invade the forest when openings are 
made in the canopy. A rating of slight indicates that un- 
wanted plants are no special concern; moderate indicates 
that competition delays the establishment of a fully 
stocked stand; and severe inclicates that competition pre- 
vents natural or artificial regeneration unless intensive 
control is used. 

Equipment limitations are rated according to the de- 
gree to which soil characteristics restrict or prohibit tree 
seeding and harvesting equipment. A rating of slight in- 
dicates that there is little or no restriction on the type of 
equipment that can be usecl-or the time of year that equip- 
ment can be used; moderate indicates that the use of 
equipment is seasonally limited, or that modified equip- 
ment or methods of harvesting are needed; and severe 
indicates that special equipment is needed or that the use 
of such equipment is severely restricted by unfavorable 
soil characteristics. 


Wildlife 


In this subsection the wildlife of the survey area is clis- 
cussed, and the capability of the soils to establish and 
maintain elements of wildlife habitat is estimated. The 
capability of the soils to support the two broad classes of 
wildlife in the area is also evaluated. 

Wildlife resources are important for recreational ac- 
tivities such as hunting, fishing, and observing and photo- 
graphing wildlife. 

The Mark Twain National Forest Area was originally 
inhabited by many kinds of wildlife. Early explorers re- 
corded sightings of black bear, elk, bison, cougar, and 
passenger pigeons. These species disappeared as the area 
was settled. In the early 1900’s deer and turkey were al- 
most extinct in Missouri. Today, there is a moderate num- 
ber of game animals, including deer, turkey, rabbit, fox 
and gray squirrels, quail, red and gray foxes, opossum, 
and raccoon. ‘There is a limited number of beaver and 
muskrat along the streams. Songbirds, both resident and 
migratory, ave abundant. There are many species of fish 
in both the Current and the Eleven Point Rivers. Many 
farm ponds are stocked with largemouth bass and blue- 
gill. 

Most species of wildlife range over a wide area that 

includes several kinds of soils. It is impractical to rate 
ach soil for each wildlife species, because of the large 
number of animal species in the survey area. It is possible, 
however, to vate a particular soil on the degree to which 
it provides habitat toa wildlife class. 


TaBLeE 3.—Landsite groups and woodland suitability growps, their potential productivity, hazards and limitations, and suitable species for 
planting 


[The symbol < means less than] 


Potential Management hazards or limitations 
productivity ? 
Land-| Wood- Species 
Soil description, soil series, and site land Esti- suitable 
map symbols group | suita- mated for 
bility Site average Erosion hazard Seedling Plant Equipment planting 4 
group!| index annual mortality competition limitations 
growth 
rate 3 
Ba. ft. 
Ft. per acre 

Deep, well drained and moderately | A 307 66-75 Slight_.________ Slight_________ Moderate.__| Slight______.___ Sycamore, 
well drained, nearly level to moder- shortleaf 
ately steep soils on low stream ter- pine. 
races and toe slopes at the foot of 
slopes and ridge ends: 

Ashton: AtB; Claiborne: CcB, 
CcD; Viraton: VcB. 

Deep, well-drained, gently sloping to | B 4f1 56-65 200 | Slight to moder- | Slight to Slight to Slight where Shortleaf 
moderately steep soils on ridgetops ate where moderate. moderate. slopes are 2 pine. 
and side slopes: slopes are 2 to 8 percent. 

Poynor: PyB, PyD. to 8 percent. Moderate 
Moderate where slopes 
where slopes are 8 to 14 
are more than percent. 
8 percent. 

Deep, well-drained, gently sloping | B 47 56-65 200 | Slight to mod- Slight to Slight to Slight where Shortleaf 
soils on low stream terraces near erate where moderate. moderate. slopes are 2 pine. 
drainageways: slopes are 2 to 8 percent. 

Secesh: SeB. to 8 percent. 

Deep, somewhat excessively drained, | B 4f8 56-65 200 | Moderate where | Slight to Slight to Moderate Shortleaf 

moderately steep soils on side slopes: slopes are moderate. moderate. where slopes pine. 
Clarksville: CdD;Coulstone: ChD. more than 8 are 8 to 14 
percent. percent. 

Deep, somewhat excessively draincd | B 49 56-65 200 | Moderate where | Slight to Slight to” Moderate where | Shortleaf 
and well-drained, moderately steep slopes are moderate. moderate. slopes are 8 pine. 
to very steep soils on side slopes with more than § to 14 percent. 
north and east aspects: percent. Severe where 

Clarksville: CdE; CdF; Coul- slopes are 
stone: ChE, ChF; Poynor: more than 14 
PyE, PyF. percent. 

Deep, well-drained soils that are gently | B 407 56-65 200 | Slight to mod- Slight to Slight to Slight where Shortleaf 
sloping on ridgetops and moderately erate where moderate. moderate. slopes are 2 pine. 
steep on side slopes; some soils have slopes are 2 to 8 percent. 

a fragipan: to 8 percent. Moderate 
Captina: CaB, CbB, CbD; Moderate where slopes 
Doniphan: DoB, DoD; Mace- where slopes are 8 to 14 
donia: MaB, MaD. are more than percent. 
8 percent. 
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Deep, well-drained, steep soils on side 
slopes: 
Doniphan: DoE. 
Deep, somewhat poorly drained, 


nearly level soils on first and second 
bottoms near drainageways: 
Newark: NeA. 


Shallow, well-drained, moderately steep 
to very steep soils on side slopes: 
Opequon: OpD. OpE, OpF. 


Deep, somewhat excessively drained, 
gently sloping and moderately steep 
soils on ridgetops and side slopes: 


Clarksville: CdB, CdD; Coul- 
stone: ChB, ChD. 
Deep, moderately well drained soils 


with a fragipan that are gently 

sloping where on ridgetops and mod- 

eratcly steep where on side slopes: 
Wilderness: WdB, WdD. 


Deep, - somewhat excessively drained 
and well-drained, moderately steep 
to very steep soils on side slopes 
with south and west aspects: 

Clarksville: CdE, CdF; Coul- 
stone: ChE, ChF; Poynor: 
PyD, PyE, PyF. 


Deep, somewhat excessively drained, 
nearly level or gently sloping soils 
on first bottom positions: 

Midco: MdB. 


Moderately steep to very steep areas 
with bedrock on more than 25 per- 


cent of the ‘surface area; on side 
slopes: 
Rock land: RoD, RoE, RoF. 


4r9 


4w8 


5d9 


5£7 


5f8 


5f9 


5x0 


56-65 


56-65 


36-45 


46-55 


46-55 


46-55 


<25 


200 


200 


125 


125 


1 Woodland suitability groups refer to the Soil Conservation Service system 


of evaluating soils for woodland productivity (4). 


2 Estimates for potential productivity are based on black oak trees. 
3 Estimates for average annual growth per acre are based on U.S. Department 


of Agriculture, Forest Service data (11). 


Moderate 
where slopes 
are more 
than 8 
percent. 


Slight to mod- 
erate where 
slopes are 2 
to § percent. 


Severe. ____---_- 


Slight where 
slopes are 2 
to 8 percent. 
Moderate 
where slopes 
are more than 
8 percent. 


Slight where 
slopes are 2 
to 8 percent. 
Moderate 
where slopes 
are more than 
8 percent. 


Modcrate where 
slopes are 
more than 8 
percent. 


Slight to 
moderate. 


Slight to 
moderate. 


Moderate____._. 


Moderate where 
slopes are 2 
to 8 percent. 
Severe where 
slopes are 
more than 8 
percent. 


Moderate where 
slopes are 2 
to 8 percent. 
Severe where 
slopes are 
more than 8 
percent. 


Severe where 
slopes are 
more than 8 
percent. 


Severe.____-___ 


Severe____----- 


Slight to 
moderate. 


Slight to 
moderate. 


Moderate___ 


Slight to 
moderate. 


Slight to 
moderate. 


Slight to 
moderate. 


Moderate._- 


'Moderate___ 


‘Severe where 


slopes are 
more than 14 
percent. 


Slight where 
slopes are 2 
to 8 percent. 


Slight where 
slopes are 2 
to 8 percent. 


Slight where 
slopes are 2 
to 8 percent. 
Modcrate 
where slopes 
are § to 14 
percent. 


Moderate where 
slopes are 8 
to 14 percent. 
Severe where 
slopes are 
more than 
14 percent. 


Moderate____--- 


Severe_____.__- 


Shortleaf 
pine. 


Shortleaf 
pine. 


Redcedar. 


Shortleaf 
pine. 


Shortleaf 
pine. 


Shortleaf 
pine. 


None. 


None. 


4 Hardwoods usually regenerate readily without planting. Walnuts are 
planted in selected arcas. Redcedar usually regenerates easily, and no planting 


is necessary. 
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Most. managed wildlife habitats are created or main- 
tained through the manipulation of existing vegetation, 
the planting of suitable vegetation, the mducement of 
natural establishment of desirable plants, or through a 
combination of these measures. A knowledge of soil prop- 
erties makes it possible to predict how various plant man- 
agement and water management practices will affect. par- 
ticular soils. 

Tn table 4 ratings are given for five elements of wild- 
life habitat and for two kinds of wildlife. In these ratings 
no consideration is given to either the size and shape of 
soil delineations or to the pattern that soils form on the 
landscape. These factors, as well as the range of the indi- 
vidual wildlife species. should be considered when mak- 
ing an evaluation of an area that includes two or more 
soils. The kinds and amounts of wildlife that can be pro- 
duced on a soil are directly related to the type and to the 
amount and distribution of vegetation over a given area. 
Most wildlife species make use of different soils for differ- 
ent purposes. They may nest on one soil, feed on another, 
and find protective cover on still another. Several kinds 
of soil within the range of a given wildlife species gen- 
erally provide the best habitat. 

In table 4 the soils in the survey area are rated good, 
fair, poor, and very poor. Good indicates that habitat 
generally is easily created, maintained, or improved, and 
that there are few if any limitations to habitat manage- 
ment. Satisfactory results can be expected. Fair indicates 
that habitat generally can be created, maintained, or im- 
proved, but that there are moderate limitations to habitat 
management or development. A. moderate intensity of 
management and fairly frequent attention may be re- 
quired to assure satisfactory results. Poor indicates that 
habitat generally can be cr eated, maintained, or improved, 
but that there ave severe limitations. Habitat manage- 
ment may be difficult, expensive, and may require inten- 
sive efforts. Results are questionable. Very poor indicates 
that it is impractical to attempt to create, maintain, or 
improve habiat under the prevailing conditions. Unsatis- 
factory results are probable. 

In the following paragraphs the five elements of wild- 
life habitat and the two kinds of wildlife rated in table 4 
are briefly defined. 

Grain and seed crops ave domestic grains or annual, 
herbaceous, seed-producing plants used to produce food 
for wildlife. Examples ave corn, sorghum, wheat, oats, 
millet, buckwheat, and sunflower. 

Grasses and legumes are domestic perennial grasses and 
herbaceous legumes that are used to furnish wildlife food 
and cover. Examples are timothy, redtop, orchard, clovers, 
alfalfa, and sericea lespeceza. 

Hardwood trees ave trees that produce fruit, nuts, buds, 
foliage, or twigs, that are used extensively as food for 
wildlife. They ave established commonly through natural 
processes but also may be planted. Examples are oak, 
cherry, dogwood, maple, and persimmon. 

Comferous plants ave cone-bearing trees and shrubs of 
primary importance to wildlife as cover. They also may 
furnish food in the form of browse, seeds, or fruitlike 
cones. They are established commonly through natural 
processes but also may be planted. Examples are shortleaf 
pine and redcedar. 


Wild herbaceous plants ave perennial grasses and forbs 
used principally as food and cover for upland wildlife. 
They are established mainly through natural processes 
but also may be planted. Examples are bluestem, indian- 
grass, wheatgrass, wildrye, oatgrass, pokeweed, straw- 
bowy: lespedeza, begyarweed, goldenr od, and dandelion. 

Woodland wildlife includes “birds and mammals that 
normally frequent wooded areas of hardwood trees and 
shrubs, coniferous trees and shrubs, or a mixture of such 
plants. Examples are fox and gray squirrel, gray fox, 
turkey, deer. raccoon, opossum, and w oodpecker. 

Open-land wildlife clades birds and mammals that 
normally frequent cropland, pastures, meadows, lawns, 
and areas overgrown with grasses, herbs, and shrubby 
growth. Examples of this kind of wildlife are quail, 
meadowlark, field sparrow, rabbit, red fox, weodchuck, 
and ved-tailed hawk. 

Rating soils for the production of wildlife habitat aids 
in the selection of sites for habitat management and in- 
dicates the management intensity necded to produce 
satisfactory results. It isa means of placing soils in groups 
according to soil conditions for wide-scale wildlife land- 
use planning. In conjunction with soil maps, these ratings 
are an aid to wildlife managers in the selection of areas 
m which to apply management practices and inthe selec- 
tion of practices to apply. 

The information given in table 4 does not eliminate 
the need for onsite evaluation of soils for wildlife produe- 
tion. The pattern of soil delineations and the plant cover 
must be considered in all onsite investigations. The degree 
of Himitations and the restrictions given are intended only 
to provide guidance in the selection and development of 
suitable sites for wildlife habitat and are based on the 
present state of knowledge. 


Recreational Uses of the Soils 


The Mark Twain National Forest Area has many areas 
of scenic, geologic, id historic interest. These areas are 
suitable for camping, hiking, hunting, fishing, floating, 
and sightseeing (fig. 11). Some areas that have been esta. 
blished for recreation ave Hawes Memorial, Watercress 
Spring, Greer Crossing, Whites Creek, Buffalo Creek, 
Deer Leap, MeCormack Lake, and Ripley Lake. 

An evaluation of the soils in the survey area for speci- 
fic recreational purposes is given in table 5. These evalua- 
tions are expressed in terms of degree. of limitation. They 
are predictions of the behavior of specific soils for speci- 
fic kinds of recreational uses. Planners will need to con- 
sider these factors in making a final use evaluation. The 
evaluations given do not eliminate the need for onsite 
investigation. 

The evaluations in table 5 are intended to provide a 
general guide to the selection of suitable sites and to 
assist in the orderly development of recreational uses 
listed in the table: The information on soils may be 
equally useful in determining the suitability of the soils 
for many other related forms of recreation. The sections 
“Engineering Uses of the Soils,” “Management of the Soils 
for Timber; 7 “Hydrology,” Rie Wildlife” also are help- 
ful in planning recreational facilities. 
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TABLE 4.—Suitability of soils for wildlife habitat and for kinds of wildlife 
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Soil series and 
map symbols 


Alluvial land, 
loamy: Aa. 


Alluvial land, 
mixed: Am. 


Ashton: AtB 


Coulstone: 
ChB 


Coulstone-Clarks- 
ville-Rockland: 
CvD, CvE, CvF. 

See individual 
soil series. 


Grain and 
seed crops 


Very poor: 
flooding. 


Very poor: 
flooding. 


Fair: fragipan 
at depth of 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 380 
inches; slope. 


Good_.-_----.. 
Fair: slope____ 
Poor: very low 


to low avail- 
able water 
capacity; 
coarse frag- 
ments. 

Poor: very low 
to low avail- 
able water 
capacity; 
coarse frag- 
ments; slope. 


Poor: very low 
to low avail- 
able water 
capacity; 
coarse frag- 
ments. 

Poor: very low 
to low avail- 
able water 
capacity; 
coarse frag- 
ments; slope. 


Elements of wildlife habitat 


Grasses and 
legumes 


Very poor: 
flooding. 


Very poor: 
flooding. 


Fair:  fragipan 
at depth of 
less than 30 
inches. 

Fair:  fragipan 
at depth of 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 30 
inches. 


Poor: very low 
to low avail- 
able water 
capacity; 
coarse frag- 
ments. 

Poor: coarse 
fragments; 
slope; very 
low to low 
available 
water 
capacity. 


Poor: very low 
to low avail- 
able water 
capacity; 
coarse frag- 
ments, 

Poor: coarse 
fragments; 
slope; very 
low to low 
available 
water 
capacity. 


Hardwood 
trees 


Poor: low 
available 
water capac- 
ity. 


Poor: low 
available 
water capac- 
ity. 


Fair: fragipan 
at depth of 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 30 
inches. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Coniferous 
plants 


Poor: flooding-- 


Poor: flooding .. 


Fair: fragipan 
at depth of 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 30 
inches. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Fair: very low 
to low avail- 
able water 
capacity. 


Wild herbaceous 
plants 


Fair:~ flooding -- 


Fair: 


Fair: fragipan 
at depth of’ 
less than 30 
inches. 

Fair: fragipan 
at depth of 
less than 30 
inches. 


Good. __.------ 
Good_..------- 
Poor: coarse 
fragments. 
Poor: coarse 
fragments. 
Poor: coarse 
fragments. 
Poor: coarse 
fragments. 


flooding -- 


Kinds of wildlife 


Woodland | Open- 
land 
Poor._._- Poor. 
Poor_____ Poor. 
Good.._.| Good. 
Fair_.__- Good. 
Fair_____| Fair. 
Fair__._-| Fair. 
Good_-_--| Good. 
Good.__-] Good. 
Fair__..- Poor. 
Fair__... Poor. 
Fair___-. Poor 
Fair... .- Poor. 
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TABLE 4.— Suitability of soils for wildlife habitat and for kinds of wildiefe—Continued 


Soil series and 
map symbols 


Doniphan: 
DoB, DoD____- 
Dobeeescateee 
Macedonia: MaB, 
MabD. 
Midco: MdB_.__. 
Newark: NeA__.- 
Opequon: 
OpDsce.2oee 
OpE, OpF..._. 
Poynor: 
PyB, PyD____ 
PyE, PyF_._. 
Rock land: RoD, 
RoE, RoF. 
Secesh: SeB___.-. 
Viraton: VcB____- 


Wilderness: WdB, 
WaD. 


Elements of wildlife habitat. 


Kinds of wildlife 


Grain and Grasses and 
seed crops legumes 
Poor: coarse Poor: coarse 
fragments, fragments. 
Very poor: Poor: coarse 
slope. fragments. 
Fair: slope....) Good_------_-- 


Very poor: 
very low 
available 
water capac- 
ity; coarse 


fragments. 
Fair: drainage. 
Poor: shallow 


depth to bed- 
rock; slope; 
very low 
available 
water 
capacity. 

Very poor: 
slope. 


Poor: coarse 
fragments. 


Very poor: 
slope. 


Very poor: 
very shallow 
and shallow 
depth; 
rockiness. 


Fair: fragipan 
in subsoil. 


Poor: low 
available 
water capac- 
ity; coarse 
fragments. 


Very poor: 
very low 
available 
water capac- 
ity; coarse 


fragments. 
Good--..------- 
Poor: shallow 


depth to bed- 
rock. 


Poor: shallow 
depth to bed- 
rock; slope. 


Poor: coarse 
fragments. 


Poor: slope; 
coarse 
fragments. 


Very poor: 
very shallow 
and shallow 
depth; 
rockiness. 


Poor: low 
available 
water capac- 
ity; coarse 
fragments. 


Hardwood 
trees 


Poor: very low 
available 
water 
capacity. 


Fair: shallow 
depth to bed- 
rock. 


Fair: shallow 
depth to bed- 
rock. 


Fair: low to 
moderate 
available 
water 
capacity. 

Fair: low to 
moderate 
available 
water 
capacity. 


Very poor: 
very shallow 
and shallow 
depth; 
rockiness, 


Fair: fragipan 
at depth of 
15 to 22, 
inches; low 
available 
water 
capacity. 


Coniferous Wild herbaceous | Woodland Open- 
plants plants land 
Good__.-..---- Good___.----_- Fair. .._- Fair. 
Good. _---_--.- Good__.__--._- Fair_—_-- Fair. 
Good_----.-.-.- Good___..---_- Good.__-| Good. 
Fair: very low | Poor: coarse Poor__.-_ Poor. 
available fragments; 
water very low 
capacity. available 
water 
capacity. 
Good__._-__.-- Good...-----.- Good___.} Good. 
Fair: shallow Poor: shallow | Fair. J. Fair. 
depth to bed- depth to bed- 
rock. rock; very 
low available 
water 
capacity. 
Fair: shallow Poor: shallow Fair... _- Fair. 
depth to bed- depth to bed- 
rock. rock; very 
low available 
water 
capacity. 
Fair: low to Fair: low to Fair.___- Poor. 
modcrate moderate 
available available 
water water 
capacity. capacity. 
Fair: low to Fair: low to Fair. ___ Poor. 
moderate moderate 
available available 
water water 
capacity. capacity. 
Very poor: Very poor: Very Very poor. 
very shallow very shallow poor. 
and shallow and shallow 
depth; depth; 
rockiness, rockiness. 
Good_________- Good. _-----_-- Good_._.} Good. 
Good. _-.-_-..- Good..-.------ Good__-_-| Good. 
Fair: fragipan | Fair: depth; Fair__._. Poor. 
at depth of fragipan at 
15 to 22 depth of 15 
inches; low to 22 inches; 
available low available 
water water 
Lapacity, capacity. 
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Figure 11.—Floating-the clear, swift streams is a major recreational activity. 


The soils best suited to recreational facilities are gen- 
erally deep, well-drained, gently sloping, moderately per- 
meable to rapidly permeable soils, such as Secesh loam. 
Silty clays and other fine-textured soils are less desirable 
than coarse-textured soils because they are more suscepti- 
ble to compaction, puddling, and erosion. Cherty soils, 
such as Midco cherty loam, are not desirable for picnic 
areas and campsites, They are droughty and do not read- 
ily support the plant cover that is needed in most of the 
areas used intensively for recreation. 

Soils that are relatively free of limitations or that have 
limitations that can be overcome casily are rated as hav- 
ing slight limitations for a specific recreational use. Soils 
that can be used under good management and with care- 
ful design ave rated as having moderate limitations for 
specific uses. Soils that. have limitations that are difficult 
to overcome or areas of soil where the suitability is ques- 
tionable, or generally unsound, ave rated as having severe 


limitations for specific uses. In addition to the ratings 


given for each soil for specific recreational uses, a listing 
of hazards or limitations is given. Only the major haz- 
ards are listed. 

Picnic areas—The evaluations in this column apply to 


soils used seasonally for picnic areas. The most desirable 
soils are nearly level to gently sloping, well drained, free 
of coarse fragments, free from flooding during the use 
period, have a texture and consistence that provide a 
firm surface, and have the capacity to support a good and 
varied plant cover. 

Playgrounds.—The evaluations in this column apply 
to soils used for playgrounds, athletic fields, and other 
intensive play areas. Areas selected for these uses are 
subject to mtensive foot traffic and should be able to sup- 
port protective vegetation. The most desirable soils are 
nearly level, well drained, free of coarse fragments and 
hard rock, and free from flooding, and have a texture and 
consistence that provide a firm surface. Soils with less 
desirable properties in the surface -layer require more 
preparation and maintenance. 

Campsites for intensive use.—The evaluations in this 
column apply to soils used for sites for tents and small 
camp trailers and for the accompanying activities of out- 
door living. The soils should be suitable for heavy foot 
traffic and for limited vehicular traffic. The limitation of 
the soil for growing traffic-bearing vegetation is an im- 
portant consideration. The most desirable soils are level 
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to gently sloping, ave free of coarse fragments, have an 
adequate plant cover that is easy to maintain, and are not 
subject to erosion. 

Paths and trails—The evaluations in this column ap- 
ply to soils used for paths, trails, bridle paths, cross- 
country hiking, and other intensive uses. The evaluations 
were made in areas where little or no cutting and filling 
are required. The most desirable soils have good foot and 
hoof trafficability, are well drained, have good stability, 
ave not subject to erosion, and are free of coarse frag- 
ments. Some of these recreational areas may be of out- 
standing esthetic appeal. Consideration should be given 
to the placement. of paths and trails on the contour to re- 
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duce the hazard of erosion. The slope of paths and trails 
should not exceed 14 percent for prolonged distances. 
Potential for growing plants is important in the areas 
bordering the trails and paths. 

Cottages and utility buildings —The evaluations in this 
column apply to soils used both seasonally and all year 
for recreational buildings such as cottages, washrooms 
and bathhouses,. picnic shelters, and service buildings. 
The limitations are severe if the soils are used for septic 
tank filter fields and they are slowly permeable, poorly 
drained, shallow to bedrock, subject to flooding, or steeply 
sloping. Refer to the section “Engineering Uses of the 
Soils” for ratings for sanitary facilities. 


TABLE 5.—Limitations of the soils for some recreational uses 


[An asterisk in the first column indicates that at least one mapping unit in this scries is made up of two or more kinds of soil. The soils in 
such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 


for referring to other serics that appear in the first column of this table] 


Soil series and map symbols Picnic areas Playgrounds Campsites for Paths and trails Cottages and 
intensive use utility buildings 
Alluvial land, loamy: Aa__--- Severe: flooding..| Severe: flooding._} Severe: flooding--| Severe: flooding__} Severe: flooding. 
Alhivial land, mixed: Am__--- Severe: flooding..| Severe: flooding._| Severe: flooding--| Severe: flooding__| Severe: flooding. 
Ashton: AtB_.__.----.-_---- Moderate: Moderate: Severe: flooding-_-| Slight_.--__-.--_- Severe: flooding. 
flooding. flooding. 
Captina: 
Ca Be sasiete pte ee soe Slight..-.._------ Moderate: Moderate: Slight_----2---_- Severe: seasonal 
seasonal wet- seasonal wet- wetness; 
ness; slope. ness. fragipan ata 
depth of 17 to 
30 inches. 
COBi seu tas seed tt Moderate: Moderate: Moderate: Slight_..-.------- Severe: seasonal 
seasonal seasonal wet- seasonal wetness; 
wetness. ness; slope. wetness. fragipan at a 
depth of 17 to 
30 inches. 
Cb Disa t aa ad eee ee Moderate: Severe: slope._._.| Moderate: Slight__.._..2-.-- Severe: seasonal 
seasonal wet- seasonal wet- wetness; 
ness; slope. ness; slope. fragipan ata 
depth of 17 to 
30 inches. 
Claiborne: 
COBE ace debe beeco beh Slight_.-_-------- Moderate: Slight_...--.----- Slight---.-..----- | Slight. 
slope. | 
CoDiwccteceectés tence oe Moderate: slope._| Severe: slope_...| Moderate: Slight..-_..------ Moderate: 
slope. slope. 
Clarksville . 
GdiBs..asetost ease etec se Moderate: Severe: coarse Moderate: Moderate: Moderate: 
coarse fragments. coarse coarse coarse 
fragments. fragments. fragments. fragments. 
Cd De. cee eee sheed es Moderate: Severe: coarse Moderate: Moderate: Moderate: 
coarse frag- fragments; coarse frag- coarse frag- coarse frag- 
ments; slope. slope. ments; slope. ments. ments; slope. 
Cd Eccles teseeeee chee Severe: slope-_-.| Severe: slope; Severe: slope..--| Moderate: Severe: slope. 
coarse coarse frag- 
fragments. ments; slope. 
CdiPeskcce oes seo eS Severe: slope.__.| Severe: slope; Severe: slope....| Severe: slope----| Severe: slope. 
coarse 
fragments. 
*Coulstone 
GHB ce see oes tecsoe eh Moderate: Severe: coarse Moderate: Moderate: Moderate: 
coarse frag- fragments. coarse frag- coarse frag- coarse frag- 
ments. ments. ments. ments. 
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TABLE 5.—Limitations of the soils for some recreational uses—Continued 


Soil series and map symbols 


*Coulstone—Con. 
ChB. Cv Discs Sees 


For Clarksville proper- 
ties of CvD, CvE, and 
CvF, refer to Clarks- 
ville units CdD, CdE, 
and CdF, respectively; 
for Rock'land proper- 
ties of CvD, CvE, and 
CvF, refer to Rock 
land units RoD, RoE, 
and RoF, respectively. 


Doniphan: 
Do: Besse aes is cet ae Seal 


Newark: NeA____--_--------- 


Opequon: 
Op Deseo tease bao Re 


Py Bevceis. ke pee ece eee 


Picnic areas. 


Moderate: 
coarse frag- 
ments; slope. 
Severe: slope..-- 


Severe: slope_--- 


Moderate: 
coarse 
fragments. 
Moderate: 
coarse frag- 
ments; slope. 
Severe: slope---- 


Slight_____------- 


Moderate: 
slope. 


Moderate: 
flooding. 


Severe: flooding; 
seasonal 
wetness. 


Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 


Moderate: 
coarse frag- 
ments. 
Moderate: 
coarse frag- 
ments; slope. 
Severe: slope__-- 


Severe: slope__-- 


Playgrounds 


Severe: coarse 
fragments; 
slope. 

Severe: 
coarse 
fragments. 

Severe: slope; 
coarse 
fragments. 


slope; 


Moderate: 
coarse 
fragments. 
Severe: slope_.-- 


Severe: slope__-- 


Moderate: 
slope. 


Severe: slope_._- 


Moderate: 
flooding; 
coarse 
fragments. 


Severe: flooding; 
seasonal 
wetness. 


Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 


Severe: coarse 
fragments. 
Severe: coarse 
fragments; 

_ slope. 
Severe: slope; 
coarse frag- 
ments. 
Severe: slope; 


coarse frag- 
ments. 


Campsites for 
intensive use 


Moderate: 
coarse frag- 
ments; slope. 
Severe: slope_.-- 


Severe: slope_--- 


Moderate: 
coarse 
fragments. 
Moderate: 
coarse frag- 
ments; slope. 
Severe: slope--_-- 


Moderate: 
slope. 


Severe: 
coarse 
fragments. 


flooding; 


Severe: flooding; 
seasonal 
wetness. 


Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 

Severe: shallow 
to bedrock; 
rockiness; slope. 


Moderate: 
coarse frag- 
ments. 
Moderate: 
coarse frag- 
ments; slope. 
Severe: slope__-- 


Severe: slope_-_- 
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Paths and trails 


Moderate: 
coarse frag- 
ments. 
Moderate: 
coarse frag- 
ments; slope. 
Severe: slope---- 


Moderate: 
coarse 
fragments. 

Moderate: 
coarse 
fragments. 

Moderate: 
coarse 
fragments. 


slope; 


Slight_..-.------- 
Slight._--_.------ 


Slight_...-------- 


Severe: flooding; 
seasonal 
wetness. 


Moderate: 
rockiness. 


Moderate: 
rockiness; slope. 


Severe: rocki- 
ness; slope. 


Moderate: 
coarse frag- 
ments. 
Moderate:- 
coarse frag- 
ments. 
Moderate: 
coarse frag-y 
ments; slope. 
Severe: slope__-_- 


Cottages and 
utility buildings 


Moderate: 
coarse frag- 
ments; slope. 

Severe: slope. 


Severe: slope. 


Moderate: 
coarse 
fragments. 

Moderate: 
coarse frag- 
ments; slope. 


Severe: slope. 
Slight. 
Moderate: 
slope. 

Severe: flooding. 
Severe: flooding; 
seasonal 
wetness. 
Severe: shallow 
to bedrock; 
rockiness. 
Severe: shallow 


to bedrock; 
rockiness; slope. 
Severe: shallow 
to bedrock; 
rockiness; slope. 


Moderate: 
coarse frag- 
ments. 

Moderate: 
coarse frag- 
ments; slope. 

Severe: slope. 


Severe: slope. 
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TaBie 5.—Limitations of the soils for some recreational uses—Continued 
ge a eS Se 


Soil series and map symbols Pienic areas Playgrounds Campsites for Paths and trails Cottages and 
| intensive use utility buildings 
Rock land: 

RODiscsascecs alae oe te Severe: shallow Severe: shallow Severe: shallow Moderate: Severe: shallow 
to bedrock; to bedrock; to bedrock ; rockiness. to bedrock; 
rockiness; slope. rockiness; slope. rockiness; slope. rockiness. 

RoE sssee ee ces ee tect, Severe: shallow Severe: shallow Severe: shallow Moderate: Severe: shallow 
to bedrock; to bedrock; | to bedrock; rockiness; slope. to bedrock; 
rockiness; slope. rockiness; slope. | rockiness; slope. rockiness; slope. 

|= 7 Re ee ee Severe: shallow Severe: shallow Severe: shallow Severe: rockiness;| Severe: shallow 
to bedrock; * to bedrock; to bedrock; slope. to bedrock; 
rockiness; slope. rockiness; slope. rockiness; slope. rockiness; slope. 

Secesh: SeB_.-.------------- Slight_.222 222-2. Slight.._-_-.------ Slight ..---------- Slight..---------- | Moderate:  flood- 
ing. 
Viraton: VcB ll. .--.-------- Moderate: sea- Moderate: sea- Moderate: sea- Moderate: sea- Moderate: sea- 
sonal wetness. sonal wetness. sonal wetness. sonal wetness. sonal wetness. 
Wilderness: 

Wid Biscecdeceb case eeceuss Moderate: Moderate: Moderate: Slight....-------- Moderate: 
coarse frag- coarse frag- coarse frag- fragipan at 
ments. ments. ments; fragipan depth of 15 to 

at depth of 15 22 inches. 
to 22 inches. 

Wd Doe ub eeiiete See aac Moderate: Severe: slope__--| Moderate: Slight....------.- Moderate: 
coarse frag- coarse frag- fragipan at 
ments. ments; fragipan depth of 15 to 

at depth of 15 22 inches; 
to 22 inches; slope. 
slope. 


Engineering Uses of the Soils 


This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Among those who can 
benefit from this section are planning commissions, land 
developers, engineers, and farmers. 

Among properties of soils highly important in engineer- 
ing are “permeability, strength, compaction characteris- 
ties, soil drainage condition, shrink- swell potential, grain 
size, plasticity and soil reaction. Also important are depth 
to the water table, depth to bedrock, and soil slope. These 
properties, in various degrees and combinations, affect, 
construction and ms: rintenance of roads, airports, pipe- 
lines, foundations for small buildings, irrigation systems, 
ponds and small dams, and systems for disposal of sewage 
and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 

2. Fivaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of evavel, sand, or clay. 

4. Plan farm drfiinage systems, irrigation systems, 

ponds, terraces, and other structures for control- 

ling water and conserving soil. 

Correlate performance of “structures already built 

with properties of the kinds of soil on which they 

are built, for the purpose of predicting perform- 


OU 


ance of strnctures on the same or similar kinds 
of soil in other locations. 
6. Predict the traflicability of soils for cross-coun- 
try movement of vehicles and construction equip- 
ment, 
Develop preliminary estimates pertinent to con- 
struction in a particular area. 


oT. 


This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions in addition to those given in tables 6, 7, and 8, and 
it also can be used to make other useful maps. 

This information, however, does not eliminate need 
for further investigations at sites selected for engineering 
works, especially works that involve heavy loads or that 
require excavations to depths greater than those shown 
in the tables, generally depths greater than 6 feet. Also, 
Inspection of sites, especially the small ones, is needed 
because many delineated areas of a given soil mapping 
unit. may contain small areas of other kinds of soil that 
have-strongly contrasting properties and different suita- 
bilities or imitations for soil engineering. 

Some of the terms used in this soil survey have special 
meaning to soil scientists that is not known to all engi- 
neers. The Glossary defines many of these terms commonly 
usec in soil science. 

Most of the information in this subsection is in tables 
6, 7, and 8, but additional information useful to engineers 
can be found in other sections of this survey, particularly 
im the sections “Descriptions of the Soils” and in “Recrea- 
tional Uses of the Soils.” 
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Engineering test data 


Table 6 contains the results of engineering tests per- 
formed by the Missouri State Flighway Commission, Di- 
vision of Materials and Research, on eight soils in the 
survey area. The table shows the specific location where 
samples were taken, the depth to which sampling was 
done, and the results of tests to determine particle-size 
distribution and other properties significant in soil en- 
gineering. 

Moisture-density (or compaction) data are important 
in earthwork, Tf a soil material is compacted at succes- 
sively higher moisture content, assuming that the compac- 
tive effort remains constant, the density of the compacted 
material increases until the optimum moisture content is 
reached, After that, density decreases with increase in 
moisture content. The highest dry density obtained in the 
compactive test in termed maximum dry density. As a 
rule, maximum strength of earthwork is obtained if the 
soil is compacted to the maximum dry density. 

Engineering soil classifications in table 6 are based on 
data obtained by mechanical analysis and on the results of 
tests made to determine the liquid limit and plasticity 
index of the soils. Mechanical analysis shows the per- 
centages, by weight, of soil particles that would pass 
sieves of specified sizes. Sand and other coarser materials 
do not pass through the No. 200 sieve. Silt and clay pass- 
ing through the No. 200 sieve were determined by the 
hydrometer method rather than by the pipette method 
most soil scientists use in determining the clay in soil 
samples. : 

The results of the mechanical analysis may be used 
to determine the relative proportions of the different- 
sized particles. The clay content obtained by the hydrom- 
eter method should not be used in naming soil textural 
classes. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil material. 
As the moisture content of a clayey soil is increased from 
a dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further increased, 
the material changes from a plastic to-a liquid state. The 
plastic limit is the moisture content at which the soil 
material changes from the semisolid to plastic state; and 
the liquid limit, from a plastic to a liquid state. The plas- 
ticity index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of mois- 
ture content within which a soil material is plastic. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(72), used by the SCS engineers, Department, of Defense, 
and others, and the AASHO system (7), adopted by the 
American Association of State Highway Officials. 

In the Unified system soils are classified according to 
particle-size distribution, plasticity, liquid limit, and or- 
ganic-matter content. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes of 
fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are 
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designated by symbols for both classes; for example, 
MIL-CL. 

The AASHO system is used to classify soils according 
to those properties that affect use in highway construc- 
tion and maintenance. In this system, a soil is placed in 
one of seven basic groups ranging from A-1 through 
A-7 on the basis of grain-size distribution, liquid limit, 
and plasticity index. In group A-l ave gravelly soils of 
high bearing strength, or the best soils for subgrade 
(foundation). At the other extreme, in group A-T, are 
clay soils that have Jow strength when wet and that are 
the poorest soils for subgrade. Where laboratory data 
are available to justify a further breakdown, the A~1, 
A-2, and A-7 groups are divided as follows: A-—1-a, 
A-1-b, A-2-4, A-2-5, A-2-6, A-9-7, A-7-5, and A-T-6. 
As additional refinement, the engineering value of a soil 
material can be indicated by a group index number. Group 
indexes range from 0 for the best material to 20 or more 
for the poorest. The AASHO classification for tested soils, 
with group index numbers in parentheses, is shown in 
table 6, the estimated classification, without group index 
numbers, is given in table 7 for all soils mapped in the 
survey area. 


Engineering properties 

Several estimated soil properties significant in engi- 
neering are given in table 7 .These estimates are made for 
typical soil profiles, by layers sufficiently different to have 
different significance for soil engineering. The estimates 
are based on field observations made in the course of 
mapping, on test data for these and similar soils, and on 
experience with the same kinds of soil in other counties 
(9, 10). Following are explanations of some of the 
columns in table 7%. 

Depth to bedrock is distance from the surface of the 
soil to the upper surface of the rock layer. 

Depth to the seasonal high water table was not esti- 
mated. Except for the Captina and Newark soils, the 
seasonal water table is generally more than 60 inches. 

Soil texture is described in table 7 in the standard terms 
used by the Department of Agriculture. These terms take 
into account relative percentages of sand, silt, and clay 
in soil material that is less than 2 millimeters in diam- 
eter. “Loam,” for example, is soil material that contains 
7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the soi] contains gravel or other par- 
ticles coarser than sand, an appropriate modifier is 
added, as for example, “gravelly loamy sand’. “Sand,” 
“silt,’ “clay,” and some of the other terms used in USDA 
textural classification are defined in the Glossary at the 
back of this soil survey. 

Permeability is the quality of the soil that enables it 
to transmit water and air. In table 7 permeability is 
estimated for undisturbed soil material in inches of water 
percolation per hour. The estimates are based on soil 
structure and consistence and on field obServations. Lim- 
ited laboratory data were also available. 

Available water capacity, estimated in inches per inch 
of soil depth, is the amount of moisture that the soil can 
hold in a form that is readily available to plants. It is the 
difference between the amount of moisture in a soil at 
field capacity and the amount in the soil at the wilting 
point of most crop plants. 
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Soil name and location 


Ashton silt loam: 
NEMNE sec. 4, T. 25 N., R. 3 W. (Modal profile) - _-- 


Doniphan cherty silt loam: 
SWUN WH, sec. 31, T. 25 N., R. 1 W. (Modal profile)__- 


Macedonia silt loam: 
SEYWNW* sec. 31, T. 25 N., R. 1 W. (Modal profile) _-- 


Mideo cherty loam: 
NWYNW4 sec. 13, T. 26 N., R. 3 W. (Modal profile) -- 


Poynor cherty silt loam: 
NESE sec. 5, T. 23 'N., R. 2 W. (Modal profile) __--_- 


Secesh loam: 
SWiUNW)4 sec. 4, T. 25 N., R. 2 W. (Modal profile) __-- 


Viraton silt loam: 
SWHNES sec. 34, T. 26 N., R. 2 W. (Modal profile) - - - 


Wilderness cherty silt loam: 
SEMSW)4 sec. 15, T. 26 N., R. 3 W. (Modal profile)__.- 
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Parent material 


Alluvium, 


Cherty dolomite. 


Cherty dolomite with 


loess mantle. 


Alluvium. 


Cherty dolomite. 


Alluvium. 


Colluvium. 


Cherty dolomite with 
loess mantle. 


TABLE 6.—Engineering 


[Tests performed by the Missouri State Highway 


Moisture-density 


data? 
Missouri Depth 
report from 

number surface | Maximum | Optimum 

dry moisture 

density 
In. Lb. per cu. Pet. 

ft 
70-15508 0-8 103 16 
70-15509 16-36 112 14 
70-15510 36-60 113 15 
70-15511 0-4 104 17 
70-15512- 11-20 89 29 
70-15513 28-60 83 33 
70-15514 0-2. 105 16 
70-15515 6-14 113 16 
70-15516 48-66 88 31 
70-15523 0-8 114 12 
70-15524 8-17 122 12 
70-15517 4-10 | 117 13 
70~-15518 18-28 106 17 
70-15519 40-60 88 31 
70-15520 0-8 117 13 
70-15521 27-39 118 13 
70-15522 39-51 119 12 
70-15525 0-4 113 13 
70-15526 10-15 103 19 
70-15527 52-60 106 19 
70-15528 0-6 110 15 
70-15529 17-27 118 12 
70-15530 38-60 97 26 


! Data for a typical Clarksville soil is in the Soil Survey of Dent County, Missouri (10), and for a typical Captina soil in the Soil 


Survey of Washington County, Arkansas (9). 
2 Based on AASHO Designation T 99-57, Method C. (1). 


3 Mechanical analyses according to AASHO Designation T 88-54 (1). Results by this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by 
the hydrometer method, and various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 


test data! 
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Commission, Division of Materials and Research] 
ee eS 
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Mechanical analysis 3 Classification 
ia Liquid | Plasticity 
Percentage passing sieve— Percentage smaller than— limit index 
a AASHO 4 Unified 5 
No. 4 No. 10 No. 40 No. 200 0.005 mm. | 0.001 mm., 
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.) approx. 
Pet. 

100 100 99 96 25 8 29 5 | A-4(8) ML 

100 100 99 96 34 18 28 8 | A-4(8) CL 

100 100 99 95 35 19 28 8 | A-4(8) CL 
74 65 59 50 14 6 30 3 | A-4(3) GM 

99 99 98 95 80 68 65 34 | A-7-5(20) CH 

93 91 88 86 72 61 69 31 | A~-7-5(20) CH 

99 97 89 79 22 8 25 §NP | A-4(8) ML 

89 82 76 70 34 23 38 18 | A-6(10) CL 

100 100 98 95 78 59 76 41 | A~7-5(20) CH 

85 80 71 38 14 9 20 1 | A-4(1) SM 
53 44 36 20 8 4 19 4 | A-1-6(10) GM 

93 90 81 58 20 6 23 6 | A-4(5) ML 

69 65 59 49 32 25 43 23 | A-7-6(20) GC 
100 100 99 92 79 63 68 33 ea MH 

97 96 84 47 17 6 21 3 | A-4(2) SM 

76 71 59 30 22 10 28 12 | A-2-6(0) SC 

68 62 49 20 13 9 25 8 | A-2-4(0) sc 

99 98 93 67 21 9 22 3 | A-4(6) ML 

97 95 92 80 44 31 46 22 | A-7-6(14) CL 

100 99 96 83 43 30 41 21 | A-7-6(12) CL 

99 97 92 70 20 6 21 NP | A-4(7 ML 

66 51 46 35 14 7 25 9 ; A-2-4(10) GC 

81 79 76 69 51 40 50 22 | A-7-6(14) CL 


millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suit- 
able for naming textural classes for soils. 

4 Based on AASHO Designation M 145-49 (2). 

5 Based on ASTM Designation D 2487-66T (12). 

6 Nonplastic. 
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TABLE 7.—Listumated soil properties 


[An asterisk in the first column indicates that atleast one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear in the first column of this table. 


Classification 
Depth Depth 
Soil series and map symbols to from 
bedrock surface 
USDA texture 
Inches Inches 


Alluvial land, loamy: Aa. | 
Too variable to be rated. 


Alluvial land, mixed: Am. 
Too variable to be rated. 


Ashtons -AtBoseiuveete be eee ents ee ae ea deee ee >60 0-16 | Silt loam__-...----------------------- 

16-60 | Silt loam___-------------------------- 

Captinas: (GaBsCb:By ChD. see oot ca ee Se eee ve alge dees >60 0-16 | Silt loam.___._.---------------_------ 

16-28 | Silty clay loam...------------ ince Saheseie 

28-32 | Silty clay loam (fragipan)..------------ 

82-55 | Cherty silty clay loam (fragipan) _------- 

Claiborne®:. (Ce. Bi -GcDi se ee eet a Ee ee >60 OsT3. Silos... 25 28 ees ok Code seer ee 

13-66 | Silty clay loam..----.----------------- 

Clarksville: CdB, CdD, CdE, CdF___-.--.-__------------------- >60 0-13 | Cherty silt loam.-.-.-..--------------- 

13-60 | Cherty silty clay loam_..---.-.-------- 

*Coulstone: ChB, ChD, ChE, ChF, CvD, CvE, CvF_-__--.--.----- >60 0-19 | Cherty fine sandy loam. _.--------.---- 

For ee ores of CvD, CvE, and CvF, refer to Clarks- 19-40 | Cherty sandy clay loam__-----.-------- 

ville series; Rock land part of CvD, CvE, and CvF is too 40-60 | Cherty clay_.__.--------------------- 
variable to be rated. 

Doniphan: DoB, DoD, DoE________--.--.-_------------------- >60 0-6 Cherty silt loam to silt loam__..-.--.--- 

6-11... ‘Silty Clayice hee eee eoeiesGes eels 

TIS60:| Clay es S228 Suse n ss eS eee ae a 

Macedonia: MaB, MaD___--.-------------------------------- >60 OS04. Sit doanitors yeas i leet ee atts 

14-48 | Cherty silty clay or silty clay--.--------- 

48-66 | Cherty clay....---------------------- 

Midcot “Md Bix. 22 222+ co esee eek ee beeedav ecu eedea ast tseeeeds >60 0-8 j Cherty loam___..--.---.-------------- 

8-17 | Cherty loam_._....-.----------------- 

17-26 | Cherty coarse sandy loam.-.----------- 

26-60 | Cherty coarse sandy loam-...-.-------- 

Newark? - N@AS 2/2 atl sel Me NL hae A yee ol fo >60 0-11 | Silt loam________.-_____-------------- 

11-86 | SiltJoam 2.2225. se-eecsesce se sestes 

86-55 | Silt clay loam_.__---------------------- 

Opequon: OpD, OpE, OpF__---_------------------------------ <20 0-5 | Cherty silty clay loam___...------------ 

5-19 | Clay or cherty clay_.-_-.-------------- 

Poynor: PyB, PyD, PyE, PyF_._.__--..-..------.------------- > 60 0-10 | Cherty silt loam....------------------ 

10-28 | Cherty silty clay._..-.-----------=---- 

28-60 | Clay___.__-.----------------- eee 


Rock land: RoD, RoE, RoF. 
Too variable to be rated. 


Seceshy -SéB ices esse csceeue tole Sect ne eet oee cet sececeeds >60 0211) bode. cs 2s Soca tesco ee beeee lee} 
11-39 | Silty clay loam, cherty sandy clay loam. _ 

39-65 | Cherty sandy clay loam_.-------------- 

Miraton: Ve Bacches oS uocee vcore ccc tel ceeebedtteekue ceeeeed L >60 0-4 Sil@loaiieec? os cc Ua ccs soeke ety 
4-15 | Silty clay loam_..._------------------- 

15-20 | Cherty silty clay loam___-------------- 

20-34 | Cherty silty clay loam (fragipan)..-.---- 

34-60 | Silty clay loam (fragipan)_------------- 


See footnote at end of table. 
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significant to engineering 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
The symbol < means less than; the symbol >-means more than] 


Classification—Continued Percentage passing sieve— 
ene ~ Available 
Permeability water Reaction Shrink-swell 
Unified AASHO No. 4 No. 10 No. 200 capacity potential 
(4.7 mm.) | (2.0 mm.) (0.074 
mm.) 
Inches per inch of 
Inches per hour soil pH value 
ML A-4 100 100 85-100 0, 6-2. 0. 0. 22-0, 24 6. 1-6. 5 | Low. 
ML A~4 100 100 85-100 0. 6-2. 0 0. 20-0, 22 6, 1-6. 5 | Low. 
ML A-4 85-100 85-100 70-90 0, 6-2. 0 0. 22-0, 24 5. 1-6. 0 | Low. 
ML-CL A-4, A-6 85-100 85-100 80-95 0. 2-0. 6 0. 18-0, 20 5, 1-5. 5 | Moderate. 
ML-CL A-4, A-G 85~100 85-100 75-85 0. 06-0. 2 (1) 4.5-5.0 | Moderate. 
ML-CL or A-4,. A-6 50-70 50-70 40-60 0. 06-0. 2 Q) 4, 5-5, 0 | Moderate. 
GM-GC 
ML or CL A-4, A-6 85-100 85-100 70-90 0. 6-2. 0 0. 22-0. 24 5. 1-6.0 | Low. 
CL A-6 85-100 85-100 80-95 0. 6-2. 0 0. 18-0. 20 4.5-5.0 | Moderate. 
SM, GM, ML | A-4, A-2 55-80 45-65 20-60 2, 0-6. 0 0. 05-0, 12 5. 1-6. 0 | Very low. 
SM, SC, GM, | A-2, A-4 55-80 45-70 10-50 2. 0-6. 0 0. 05-0. 10 4.5-5.0 | Moderate. 
SM A-4, A-2 60-80 50-70 15-50 2. 0-6. 0 0. 06-0. 09 5. 1-6.0 | Very low. 
SC, GC A-2, A-4 45-70 30-60 15-45 2. 0-6. 0 0. 04-0. 09 4.5-5.0 | Low. 
CL, GC,SC | A-6 60-80 50-75 35-60 2. 0-6. 0 0, 05-0. 10 4. 5-5. 0 | Moderate. 
ML, SM, A-4 60-90 40-65 45-60 2. 0-6. 0 0. 08-0. 14 3. 1-6. 0 | Low. 
or GM R 
CH A-7 85-100 85-100 85-95 0, 6-2. 0 0. 11-0. 13 4, 5-5.5 | Moderate. 
CH | A-7 95-100 85-100 70-95 0. 6-2. 0 0. 09-0. 11 4. 5-5. 5 | Moderate. 
ML A-4 85-100 | 70-95 50-85 0. 6-2. 0 0. 22-0, 24 5. 1-6. 0 | Low. 
CH A-7 70-100 60-90 50-85 0. 6-2. 0 0. 05-0. 11 4, 5-5. 5 | Moderate. 
CH A-7 85-100 75-100 75-100 0. 6-2. 0 0. 05-0. 11 4, 5-5. 5 | Moderate. 
SM A-4 80-90 75-85 35-45 2, 0-20. 0 0. 10-0. 12 6. 1-6. 5 | Very low. 
5M, CM A-1 50-60 40-50 15-25 2. 0-20. 0 0. 04-0. 06 5. 6-6. 0 | Very low. 
SM, GM A-2-4 65-75 55-65 25-35 6. 0-20. 0 0. 04-0. 06 5. 6-6. 0 | Very low. 
GM A-l 20-30 15-25 10-15 6. 0-20. 6 0. 01-0. 02 5. 6-6. 0 | Very low. 
ML A-4 85-100 85-100 85-100 0. 6-2. 0 0, 22-0, 24. 6. 1-6. 5 | Low. 
ML A-4 85-100 85-100 85-100 0. 6-2. 0 0, 22-0. 24 6. 6-7. 3 | Low. 
CL A-7 85-100 85-100 85-95 0. 6-2. 0 0. 18-0. 20 6. 6-7. 3 | Moderate. 
MH A-7 75-85 75-85 60-70 0. 6-2. 0 0. 14-0. 16 6. 1-7. 3 Moderate. 
CL A-7 80-90 80-90 60-70 0. 2-0. 6 0. OS-0. 10 6. 1-7. 3 | High. 
ML, SM A-4 80-95 70-95 45-60 2. 0-6. 0 0. 12-0. 14 4. 5-6. 5 | Low. 
CH, GC, SC A-7 70-85 50-75 25-55 0. 6-2. 0 0. 05-0. 07 4. 5-6. 0 | Moderate. 
MH A~-7 85-100 85-100 75-95 0. 6-2. 0 0. OS-0. 10 4. 5-6. 0 | Moderate. 
ML A-4 95-100 85-100 50-65 0. 6-2. 0 0. 18-0. 20 5. 6-6. 5 | Low. 
8C, SM A-2 or A-4 60-85 50-80 25-50 0. 6-2. 0 0. 12-0. 14. 5. 6-6. 5 } Low. 
SC, GC A-1 30-65 25-5 15-25 2. 0-6. 0 0. 02-0. 04: 4. 5-5. 4 | Low. 
ML A-4 85-100 75-100 50-90 0. 6-2. 0 0. 20-0. 22 5. 1-6. 5 | Low. 
CL A-7 85-100 75-100" 50-90 0, 6-2. 0 0. 18-0. 20 5. 1-6. 5 | Moderate. 
CL, SC A-7 70-100 65-100 45-85 0. 6-2. 0 0. 14-0. 16 5. 1-5. 5 | Moderate. 
er Bo, cM, A-7 55-85 45-75 35-75 0. 06-0. 2 0. 05-0. 0S 4. 5-5. 0 | Moderate. 
CH, CL A-7 85-100 85-100 75-90 0. 06-0. 2 0. 05-0. 08 4, 5-5. 0 ' Moderate. 
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TABLE 7.—Estimated soil properties 
Classification 
Depth Depth |_. te 
Soil series and map symbols to from 
bedrock surface 
USDA texture 
Inches Inches ; 

Wilderness: Wd8, WdD.._.__-.--.---------------------------- — Cherty silt loam_......--_------.-.--- 
6-17 | Cherty silty clay loam...-_----.--...-- 
17-27 | Cherty silt loam (fragipan)_-.-_--.----. 
27-38 | Cherty silty clay loam (fragipan)._..__-- 
38-60 | Cherty silty clay_----...-.------------ 


i ee 


1 No available water capacity estimates given for fragipan or layers below. 


TABLE 8.—Eingineering 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 


for referring to other series that appear 


Soil series and map symbols 


Alluvial land, loamy: 


Alluvial land, mixed: 


Ashton: VARS 2 <cegease cee eccetuesccese 


Claiborne: CcB, CcD__...-._----------- 


Clarksville: CdB, CdD, CdE, CdF__-_--- 


Topsoil 


Too variable to be rated_- 


Too variable to be rated... 


Good in surface layer _-- 


Good in surface layer___- 


Fair: 
layer. 


Unsuited 


thin surface 


Suitability as a source of— 


Sand 


Too variable to 
be rated. 


Too variable to 
be rated. 
Unsuited_.____- 


Unsuited_.._--- 


Unsuited_....-- 


Gravel Road fill 
Too variable to | Too variable to be rated... 
be rated. 
Too variable to | Too variable to be rated_. 
be rated. 
Unsuited...---- Fair: low strength...__- 
Unsuited_.__--- Fair to poor: low 
strength. 
Unsuited____.-- Fair to poor......------ 
Unsuited___.__- Fair: moderate shrink- 
| swell potential. 
Unsuited_..___- Goods. 622525 6e eres 


MARK TWAIN NATIONAL FOREST AREA, MISSOURI 


significant to engineering—Continued 


4] 


interpretations 


Classification—Continued Percentage passing sieve— 
= i Available 
Permeability water Reaction Shrink-swell 
Unified AASHO No. 4 No. 10 No. 200 capacity potential 
(4.7 mm.) | (2.0 mm.) (0.074 
mm.) 
Inches per inch of 
Inches per hour soil pH value 
SM, ML A-4 80-100 80-98 40-75 0, 6-2. 0 0. 16-0. 18 6-6. 0 | Very low. 
SM, 8C A-~6 60-80 40-65 30-50 0. 6-2. 0 0. 09-0. 12 5. 6-6. 0 | Low. 
GM A-1 30-40 15-30 10-20 0. 06-0. 2 Q) 4, 5-5.0 | Very low. 
GC A-2-6 25-45 15-30 10-20 -0. 06-0. 2 (1) 4, 5-5. 0 | Low. 
GM, GC A-2-7 20-60 15-45 10-20 0. 6-2. 0 @) 4. 5-5.0 | Moderate. 


in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
in the first column of this table] 


o 


Soil features affecting— 


Degree and kind of limitation for— 


Ponds 


Sanitary landfill 


Septic tank absorption 


Sewage lagoons 


about 28 inches. 


Fragipan ata depth of 
about 20 inches. 


Moderate permea- 
bility. 


Moderate to rapid 
permeability; excess 
seepage. 


meability. 


Medium compacted per- 
meability. 


Poor compaction 
characteristics. 


Fair stability; fair eom- 
paction character- 
istics; fair piping 
characteristics. 


perched water table 
above fragipan; 
cherty fragipan. 


Severe: seasonal 
perched water table 
above fragipan; cherty 
fragipan. 


Slight for CcB. Moder- 
ate for CcD; slope. 


Moderate for CdB, CdD: 
coarse fragments. 
Severe for CdE, CdF: 
slope. 


able fragipan. 


Severe: slowly perme- 
able fragipan. 


None to slight for CcB. 
Moderate for CcD: 
slope. 


Slight for CdB. Moder- 
ate for CdD: slope. 
Severe for CdE, CdF: 
slope. 


(trench type) fields 
Reservoir Embankment 
Too variable to be Too variable to be Severe: flooding._______ _ Severe: flooding; Severe: flooding; | 
rated. rated. ; ground water subject ground water subject 
to contamination. to contamination. ~ 
Too variable to be Too variable to be Severe: flooding_..__-_- Severe: flooding; Severe: flooding; — 
rated. rated. ground water subject ground water subject 
to contamination. to contamination. 
Moderate permeability._| Fair to poor compaction | Severe: flooding... -_. Severe: flooding-------- Severe: flooding. 
characteristics. 
Fragipan at a depth of | Medium compacted per- | Severe: seasonal Severe: slowly perme- Moderate: seasonal 


perched water table 
above fragipan; slope. 


Moderate for CbB: 
seasonal perched water 
table above fragipan; 
slope. Severe for 
CbD: slope. 


Moderate for CcB: 
slope; moderate per- 
meability. Severe for 
CcD: slope. 


Severe: moderate to 
rapid permeability; 
coarse fragments. 


42 
Soil series and map symbols 
*Coulstone: ChB, ChD, ChE, ChF, CvD, 
CvE, CvF 


For Clarksville properties of CvD, CvE, 
and CvF, see Clarksville series; for 
Roek land properties of CvD, CvE, 
and CvF, see Rock land. 


Doniphan: DoB, DoD, DoE 


Macedonia: MaB, MaD_._._----------- 


Midco: 


Newark: 


Opequon: 


Poynor: PyB,.PyD, PyE, PyF_--------- 


Rock land: RoD, RoE, RoF_-.._------- - 


Secesh? . SeBicscon-teeesete edad thew esas 


Miraton:. VeBlcucevrerecesss eeecscnss 


Wilderness: WdB, WdD 


SOIL SURVEY 


TABLE 8.—Fingineering 


Suitability as a source of— 


Topsoil Sand Gravel Road fill 
Unsuited__... 2-22-22. Unsuited___---- Unsuited__--_.- G00d ao. cengsde aches 
Poor: coarse fragments__| Unsuited__.__-- Unsuited____--- Fair: moderate shrink- 

swell potential. 

Good in surface layer__..} Unsuited______. Unsuited_..22_- Fair: moderate shrink- 

swell potential. 

Poor: coarse fragments__| Fair___.--._-_. Pairs 22s o222c4 Go0dec. cee Seer ie 

Poor: somewhat poorly | Unsuited_._.___ Unsuited_._._.. Poor: somewhat poorly 
drained. drained. 

Unsuitable: thin sur- Unsuited__-____ Unsuited_..-._- Unsuited: shallow to 
face layer; coarse frag- bedrock; high shrink- 
ments; rockiness. swell potential; rocki- 

ness. 

Poor: coarse fragments..| Unsuited._-_._- Unsuited______- Fair: moderate shrink- 

swell potential. 

Unsuited..........-..-.| Unsuited.______ Unsuited_____-- Unsuited... 2-2 

Fair: about 8 inches of | Unsuited__._____ Fair in sub- GO0ds ano eeces eee 
suitable surface layer. stratum. 

Fair: thin surface | Unsuited._..__ Unsuited_-.___- Fair: moderate shrink- 
layer. j swell potential. 

Unsuited__..---..------ Unsuited._-_-_- Unsuited__._ 2 Good se esuiws See Sees 
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inter pretations—Continued 


a 


Soil features affecting— 


Ponds 


Reservoir 


Tembankment 


Sanitary landfill 
(trench type) 


| Moderate to rapid 
permeability; excess 
seepage. 


Moderately permeable 
clay. 


Moderate permeability __ 


Moderately rapid to 
rapid permeability; 
excess seepage. 


Level or nearly level 
bottom lands. 


Practice not applicable-.| 


Moderately permeable 
clay. 


Practice not applicable... 


Moderately rapid per- 
meability in lower 
part of the profile; 
excess seepage. 


Moderate permeability 
below fragipan. 


Moderate permeability 
below fragipan. 


Medium to low-com- 
pacted permeability. 


Medium to low com- 
pacted permeability. 


Medium to low com- 
pacted permeability. 


Excess seepage; difficult 
to vegetate. 


Fair to poor compaction 
characteristics. 


Practice not applicable. _- 


Moderate stability and 
compaction character- 
istics. 


Practice not applicable__- 

excess seepage-.-------- 

Moderate compacted 
permeability. 


Moderate permeability; 
slight compressibility. 


Septic tank absorption 
fields 
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Degree and kind of limitation for— 


Sewage lagoons 


Moderate for ChB, 
ChD: coarse fragments. 
Severe for ChE, ChF: 
slope. 


Slight for DoB. Moder- 
ate for DoD: slope. 
Severe for DoE: slope. 


Slight for MaB. Mod- 
erate for MaD: slope. 


Severe: flooding; 
permeability. 
Severe: flooding; 


high water table. 


Severe: shallow to 
bedrock. 


Moderate for PyB. 
Severe for PyD, PyE, 
PyF. 


Severe: depth to 
bedrock; slope. 


Severe: moderately 
rapid permeability in 
lower part of the 
profile. 


Severe: cherty fragipan 


Severe: cherty fragipan_ 


Slight for ChB. Moder- 
ate for ChD: slope. 
Severe for ChE, ChF: 
slope. 


None to slight for DoB. 
Moderate for DoD: 


slope. Severe for DoE: 


slope. 


None to slight for MaB. 


Moderate for MaD: 
slope. 


Severe: flooding; | 
ground water subject 
to contamination. 


Severe: flooding; 
high water table. 


Severe: shallow to 
bedrock. 


Slight for PyB. Mod- 
erate for PyD: slope. 
Severe for PyE, 

Py F: slope. 


Severe: depth to 
bedrock; slope. 


Severe: ground water 
subject to contami- 
nation. 


Severe: slowly perme- 
able, cherty fragipan. 


Severe: slowly perme- 
able, cherty fragipan. 


Severe: moderate to 
rapid permeability ; 
coarse fragments. 


Moderate for DoB: 
moderate permeability; 
slope. Severe for DoD, 
DoE: slope. 


Moderate for MaB: 
slope; moderate per- 
meability. Severe for 
MaD: slope. 


Severe: flooding; — 
ground water subject 
to contamination. 


Severe: flooding; 
high water table. 


Severe: ,shallow to 
bedrock. 


Moderate for PyB: 
slope; moderate per- 
meability. Severe for 
PyD, PyE, PyF: 
slope. 


Severe: depth to 
bedrock; slope. 


Severe: ground water 
subject to contami- 
nation. 


Moderate: moderate 
permeability below 
fragipan. 


Moderate for WdB: 
moderate permeability 
below fragipan; coarse 
fragments; slope. 
Severe for WdD: slope. 
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Reaction is the degree of acidity of alkalinity of a soil 
expressed in pH values. The pH value and terms used to 
describe soil reaction are explained in the Glossary. 

Shrink-swell potential is the relative change in volume 
to be expected of soil material with changes in moisture 
content; that is, the extent to which the soil shrinks as 
‘it dries out or swells when it gets wet. Extent of shrink- 
ing and swelling of soils causes much damage to building 
foundations, roads, and other structures, A_ high shrink- 
swell potential indicates a hazard to maintenance of 
structures built in, on, or with material having this rating. 


Engineering interpretations 


The interpretations in table 8 are based on the engi- 
neering properties of soils shown in table 7, on test 
data for soils in this survey area and others nearby or 
adjoining, and on the experience of engineers and _ soil 
scientists with the soils of the survey area. In table 8, 
ratings are used to summarize limitations or suitability 
of the soils for all listed purposes other than for drain- 
age of cropland and pasture, irrigation, ponds and reser- 
yoirs, embankments, and terraces and diversions. For 
these particular uses, table 8 lists those soil features not 
to be overlooked in planning, installation, and mainte- 
nance. 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Skght means that soil properties 
ave generally favorable for the rated use or, in other 
words, that limitations are minor and easily overcome. 
Moderate means that some soil properties are unfavor- 
able but can be overcome or modified by special plan- 
ning and design. Severe means that soil properties are 
so unfavorable and so difficult to correct or overcome 
as to require major soil reclamation and special designs, 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approximately 
parallel to the terms slight, moderate, and severe. 

Following are explanations of the columns in table 8. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suttability 
is affected mainly by case of working and spreading the 
soil material, as for preparing a secdbed; natural fer- 
tility of the material, or the response of plants when 
fertilizer is applied; and absence of substances toxic 
to plants. Texture of the soil material and its content 
of stone fragments are’ characteristics that affect snit- 
ability, but also considered in the ratings is damage 
that will result at the area from which topsoil is taken, 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance about where to look for probable sources. A 
soil rated as a good or faér source of sand or gravel gen- 
erally has a layer at least 3 feet thick, the top of which 
is within a depth of 6 feet. The ratings do not take into 
account thickness of overburden, location of the water 
table, or other factors that affect mining of the materials, 
and neither do they indicate quality of the deposit. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an em- 
bankment that has been properly compacted and pro- 


vided with adequate drainage and (2) the relative ease 
of excavating the material at borrow areas. 

Pond reservoir aveas hold water behind a dam or em- 
bankment. Soils suitable for pond reservoir areas have 
low seepage, which is related to their permeability and . 
depth to fractured or’ permeable bedrock or other per- 
meable material. 

Embankments require soil material resistant to seep- 
age and piping and of favorable stability, shrink-swell 
potential, shear strength, and compactibility. Presence 
of stones or organic material in a soil are among factors 
that are unfavorable. 

Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period. Landfill‘areas are subject to heavy vehicular traf- 
fic. Some soil properties that affect suitability for land- 
fill are ease of excavation, hazard of polluting ground 
water, and traflficability. The best soils have moderately 
slow permeability, withstand heavy. traffic, and are fri- 
able and easy’ to excavate. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material from a 
depth of 18 inches to 6 feet is evaluated. The soil prop- 
erties considered are those that affect both absorption of 
effluent and construction and operation of the system. 
Properties that affect absorption are permeability, depth 
to water table or rock, and susceptibility to flooding. 
Slope is a soil property that affects difficulty of layout 
and construction and also the risk of soil erosion, lateral 
seepage, and downslope flow of effluent. Large rocks or 
boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for 
bacteria to decompose the solids. A lagoon has a nearly 
level floor, and its sides, or embankments, are of com- 
pacted soil material. The assumption is made that the 
embankment is compacted to medium density and the 
pond is protected from flooding. Properties are con- 
sidered that affect the pond floor and the embankment. 
Those that aftect the pond floor are permeability, organic 
matter, and slope, and if the floor needs to be leveled, 
depth to bedrock becomes important. The soil properties 
that affect the embankment are the engineering prop- 
erties of the embankment material as interpreted from 
the Unified soil classification and the amounts of stones, 
if any, that influence the ease of excavation and com- 
paction of the embankment material. 


Formation and Classification 
of the Soils 


In this section the factors that affect the formation 
of the soils in the survey area are discussed, the system 
of soil classification is explained, and the soil series 
ave classified by higher categories. In the section “De- 
scriptions of the Soils,” a description of each soil series 
in the survey area is given. 
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Factors of Soil Formation 


Soils are the product of several processes acting on 
materials deposited or accumulated by geologic agen- 
cies. The factors that determine soil characteristics are 
(1) the physical and mineralogical composition of the 
parent. material, (2) the climate under which the soil 
material has accumulated, (3) the plant and animal 
life on and in the soil,. (4) the relief, and (5) the length 
of time the soil material has been subjected to soil- 
forming activity. These five factors are so closely inter- 
related that few gencralizations can be made about the 
effect. of any one factor unless conditions are specified 
for the other four. 

The parent material affects the kind of soil profile that. 
is formed and, in extreme cases, determines it almost. en- 
tirely. Climate and plant and animal life, ave the active 
agents that change the parent material to a natural 
body ‘that has genetically related horizons. The relief 
of the area in which the soil-forming activity occurs in- 
fluences the effects of climate and plant and animal life. 
And time is needed for these elements to change the 
parent material into soil. 


Parent material 


The soils in Mark Twain National Forest Area formed 
in material weathered in place, in loess, or in alluvium or 
colluvium. 

The parent material of the soils that formed in ma- 
terial weathered in place is mainly sedimentary rock 
from the Ordovician Period and, to a lesser extent, from 
the Cambrian Period. Soils from material weathered 
from Jefferson City Dolomite, such as Doniphan soils, 
have a ved clayey subsoil and contain angular and 
vounded cherty nodules and highly weathered tripolitic 
chert. The most extensive underlying rock in the area 
is of the Roubidoux Formation, which consists of an 
interlayered sequence of dolomite and sandstone. Soils 
that formed in material from this formation, such as 
Coulstone soils, are highly leached, very strongly acid, 
and contain many fragments of chert and sandstone. 
The Roubidoux Formation is underlain by cherty dolo- 
mite of the Gasconade Formation. Soils that formed in 
material from this formation, such as Clarksville soils, 
ave highly leached, very strongly acid, and generally 
cherty. Eminence Dolomite is in a few small areas in 
the northeastern part of the survey area. Soils that 
formed in this material have a redder, more clayey sub- 
soil than those that formed in material from other 
formations in the area. 

Loess was deposited over the area, probably during the 
late Pleistocene. Most of the loess has been removed 
by geologic erosion, but it does remain in gently slop- 
ing areas on broad ridgetops. As a consequence, some 
sous on the uplands formed partly in loess and partly 
in residuum. Captina, Wilderness, and Macedonia soils 
are among the soils that formed from these materials. 

Soils that formed in colluvium are similar to the 
soils on surrounding uplands. The colluvium on the 
stream terraces has been in place long enough for the 
soils to have moderately developed horizons. On first 
bottoms, along the drainageways, the soils have been in 
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place only long enough for the formation of weakly 
developed horizons, if any. Viraton and Claiborne soils 
formed in colluvium. 

The differences in the soils that formed in alluvium 
are the result of the kind of bedrock underlying the 
uplands and the general relief of the area, Material 
weathered from sandstone of the Roudiboux Formation 
is sandier throughout than that washed from dolomite 
of the Gasconade and Eminence Formations. Alluvium 
washed frorm the highly dissected parts of the area 
contains a considerable amount of chert and gravel be- 
cause the material has been washed from the steep drain- 
ageways by fast-moving water. Deposits laid down by 
fast-moving water generally are coarse, and those laid 
down by slow-moving water are fine. Coarse material is 
deposited near stream channels or on narrow bottoms 
where the water flows with the greatest velocity. Fine 
material is deposited on broader, more nearly level flood 
plains away from the stream channel. Midco soils formed 
in coarse material, and Ashton, Secesh, and Newark 
soils formed in fine material. 


Climate 


Climate influences both the chemical and physical 
weathering processes and the biological forces at work 
in parent material. A major factor in the formation of 
distinct horizons in a soil is the movement of water 
down through parent material. The amount of water 
that percolates through the soils depends on climate 
factors such as temperature, type and intensity of pre- 
cipitation, and humidity. , 

Climate affects soils both indirectly and directly. An 
indirect effect of climate in the survey area is that it is 
favorable for the growth of trees, and trees, as well 
as other plant life, affect the formation of soils differ- 
ently than climate affects it. A direct effect of climate is 
that the content of clay in soils tends to increase as 
precipitation increases and temperature rises. Tempera- 
ture and precipitation in the area are favorable for the 
formation of soils that have a thin, light-colored surface 
layer and a subsoil in which clay has accumulated. 

The climate of the area is generally uniform and, as 
a consequence, the soil characteristics affected by climate 
generally have developed uniformly. 


Plants and animals 


The soils of Mark Twain National Forest Area were 
formed under two types of vegetation. Most of the 
soils were formed under deciduous trees or a combina- 
tion of deciduous and coniferous trees. Many of the 
alluvial soils and the glade soils formed under trees 
and native grasses. 

Large amounts of bases and phosphorus are returned 
to the soil annually by the shedding of leaves. Generally, 
deciduous trees return larger amounts of bases and phos- 
phorus to the soil than coniferous trees. 

Organic material is added to soils by the decay of 
leaves, stems, twigs, and roots of plants and trees. This 
organic matter, in turn, physically and chemically modi- 
fies color, structure, and other soil properties. It also 
creates a favorable environment for biological activity 
in the soil. Burrowing animals contribute to the forma- 
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tion of soils by mixing various soil horizons and by 
bringing fresh material to the surface layer. Earth- 
worms feed on the organic matter and make channels 
that have the effect of mixing soil material. 


Relief 
Relief, and factors related to relief, such as drain- 
age, runoff, infiltration, and accelerated evasion, influ- 


ence the formation of soils. Runoff is more rapid on 
steep slopes than on more nearly level ones, and steep 
soils erode faster than more nearly level ones, even if 
both are of the same material. Steep soils generally 
are shallow, are cherty. and have little profile “develop- 
ment. The more nearly level soils generally ave Jess 
cherty and have more profile development. 

Soils in the survey ‘area are gently sloping to very 
steep on the uplands and nearly level to gently sloping 
on the bottom lands. About 44 percent of the acreage 
on uplands has slopes of 2 to 8 percent. 12 percent has 
slopes of 8 to 14 percent, 26 percent has slopes of 14 
to 35 percent. and 6 percent has slopes of 85 to 60 per- 
cent. About 12 percent of the acreage on bottom lands 
has slopes of 0 to 4 percent. 

The clevation in the survey area ranges from about 400 
feet near Doniphan to 1.100 feet near Winona. The 
maximum difference in elevation between the valleys 
and the adjacent hilltops is about 375 feet. 

Time 

Time is needed for the factors of climate, plants and 
animals, and relief to act upon parent material to form 
a soil. The length of time required for a particular kind 
of soil to form depends upon the natural forces in- 
volved. Tn the survey area, the young Midco soils formed 
along the drainageways where alluvium has been in 
place too bricfly for the formation of distinct horizons. 
The older Clarksville soils formed in vesiduum, and they 
have been thoroughly leached of nutrients. 


Classification of the Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about soils, to see their 
relationship to one another and to the whole environ- 
ment, and to develop principles that help us understand 
their behavior and their response to manipulation. First 
through classification, and then through use of soil maps, 
we can apply our knowledge of soils to specific fields 
and other tracts of land. 

In classification, soils are placed in narrow categories 
that ave used in detailed soil surveys so that knowledge 
about the soils can be organized and applied in man- 
aging farms, fields, and forest Jand; in developing rural 
areas; in performing engineering work; and in many 
other ways. Soils are plaved in broad classes to facili- 
tate study and comparison in large aveas such as coun- 
tries and continents. 

The classification system used was adopted for gen- 
eral use by the National Cooperative Soil Survey in 
1965 (7). This system is under continual study. There- 
fore, readers interested in developments of this system 


should search the latest literature available (4). In table 
9, the soil semes of the survey area are placed in some 
rutevories of the system. 

The system of classification has six categores. Be- 
ginning with the broadest, these categories are order, 
suborder, great. group, subgroup, family, and series. 
The criteria used as a basis for classification are soil 
properties. that are observable and measurable. The 
properties are chosen, however, so that soils of similar 
genesis, or origin, are grouped together. The classes 
of the system applicable to this survey are briefly de- 
fined in the following paragraphs. 

Orpen: Ten soil orders ave recognized. They are En- 
tisols. Vertisols. Inceptisols. Avidisols, Mollisols, Alfi- 
sols. Ultisols. Oxisols, and Histosols. The properties 
used to differentiate these soil orders are those that 
tend to give broad climatic groupings of soils. The two 
exceptions to this are the Entisols and Flistosols, which 
occur in many different kinds of climate. There are four 
soil orders in the survey area—Alfisols, Entisols, Incep- 
tisols. and Ultisols. 

Alfisols are soils that have a clay-enriched B horizon 
that has a high base saturation. 

Entisols are young mineral soils that do not have 
venctic horizons or have only the beginnings of such 
horizons, 

Inceptisols are mineval soils in which horizons have 
definitely startecl to develop. They generally are on 
young, but not recent, land surfaces. 

Ultisols ave soils that have a thoroughly leached sub- 
soil that hag a base saturation of less than 35 percent. 
They commonly occur on old land surfaces. 

Svnorner: Each order has been subdivided into sub- 
orders, primarily on the basis of the characteristics that 
seemed to produce classes having the greatest genetic 
similarity. The suborders narrow the “broad climatic 
range permitted in the orders. The soil properties used 
to separate suborders ave mainly those that reflect ei- 
ther the presence or absence of water-logging of soil 
differences resulting from climate or vegetation. 

Great Grours: Suborders are separated into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that contain a 
pan that interferes with the growth of roots or the 
movement of water. The features used are the self- 
mulching properties of clays, soil temperature, major 
differences in chemical composition (mainly calcium, 
magnesium, sodium, and potassium), and the like. The 
great group is not shown separately in table 9, because 
it is the last word in the name of the subgroup. 

Surcrour: Great groups are divided into subgroups, 
one representing the central (typic) segment of the 
group, and others, called intergrades, that have proper- 
ties of the group and also have one or more properties 
of another great group, suborder, or order. Subgroups 
may also be made in those instances where soil proper- 
ties intergrade outside of the range of any other great 
group, suborder, or order. The names of subgroups are 
derived by placing one or more adjectives before the 
great group. 
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TABLE 9.—Classification of the soil series 


Series Family Subgroup Order 
Ashton__._..--_---. Fine-silty, mixed, mesic_......--..----------------- Mollic Hapludalfs_..-..-.----------_ Alfisols. 
Captina__..-...---- Fine-silty, mixed, mesic_.....-.-_..--------------__ Typic Fragiudults._--.__..---._-__.-- Ultisols. 
Claiborne_.....----- Fine-loamy, siliceous, mesic__...-.__.--.---- ee -e ee Typic Paleudults__....- 2-2 222 Ultisols. 
Clarksville.._.._.--- Loamy-skeletal, siliceous, mesi¢.....-----.---------- Typic Paleudults__.--.._...---2 28 Ultisols. 
Coulstone_../_.__... Loamy-skeletal, siliceous, mesic_____-----..--------- Typic Paleudults__...2.-.-. 2222 2 L eee Ultisols. 
Doniphan__...------ Clayey, mixed, mesie__..2.-_ oe Typic Paleudults....-___--__.---_-.-_- Ultisols. 
Macedonia_._____.-. Clayey, mixed, mesic..-._.------------------------ Typic Paleudults____.....2---- ule. Ultisols. 
Midco__._--._.-----. Loamy-skeletal, siliceous, mesic__...-.---.--------.. Dystric Eutrochrepts._.....-...----- Inceptisols. 
Newark. ....--_---- Fine-silty, mixed, nonacid, mesic-____------------.-- Aeric Fluvaquents._...---_-------.-- Entisdls. 
Opequon__....------ Clayey, mixed, mesic...._._.---------------------- Lithie Hapludalfs_.---..--.---------- Alfisols. 
Poynor__.-..------- Loamy-skeletal, siliceous, mesic...._...----...------ Typic Paleudults._..-..____.-____.-- Ultisols. 
Secesh....-.....----- Fine-loamy, siliceous, mesic_.___-_.-_----_--.-------- Ultic Hapludalfs....-22- 222 ee Alfisols. 
Viraton_..-...----.. Fine-loamy, siliceous, mesic_._.---.----------------- Typic Fragiudalfs__........-.__.-.- Alfisols. 
Wilderness____.__.-. Loamy-skeletal, siliceous, mesic. -._._.---.....----_- Typic Fragiudalfs..........-..-_---- Alfisols. 

Fasity: Families are separated within a subgroup water in the areca is a major objective of public land 


ptimarily on the basis of properties important to the 
growth of plants or to the behavior of soils when used 
for engineering. Among the properties considered are 
texture, mineralogy, reaction, soil temperature, permea- 
bility, thickness of horizons, and consistence. 


General Nature of the Area 


This section provides information of interest to peo- 
ple who are not familar with the survey area. Infor- 
mation is given about hydrology; geology, physiography, 
and drainage: climate; and history. 


Hydrology ° 


This section gives a generalized ‘discussion of the 
importance of water in the survey area. There are, how- 
ever, significant local exceptions to the conditions de- 
scribed. “Nonetheless, it Is necessary to have a general 
‘knowledge of the hydrology of the arca in order “to un- 
derstand water-related problems and the interaction of 
soil and water. 

Common features in the area are Josing streams, es- 
tavellas, and sinkholes. Numerous stream valleys dis- 
sect, the area. Most of these valleys have no perennial 
water, because it is pirated by su bsurface solution chan- 
nels, Water movement it the area is primarily through 
these solution channels. 

The subsurface flow in the area exceeds the a 
surface flow. This is a vitally important area for the 
recharge of springs. Some of the largest springs in is 
United States are found in, or immediately adjacent 
to, the Mark Twain National Forest Area. 

‘An indication of the high native quality and beauty 
of the rivers in the area is the recognition that they 
have received from the federal government. The Eleven 
Point River has been designated as a National Scenic 
River, and a part of the Current and the Jack Fork 
Rivers is included within the Ozark National Scenic 
Riverways. Maintaining the high native quality of the 


*By Tuomas J. Ary, hydrologist, U.S. Forest Service. 


management. 

After the Eleven Point River had been designated a 
National Scenic River, the Forest Service began ¢ a water- 
quality monitoring program in the basin. During a 2-year 
period beginning } “May 5, 1969, water samples were col- 
lected at 16- day ‘intervals at the Eleven Point River near 
Thomasville, Greer Spring at Greer, Hurricane Creek 
at the Hurricane Creek Weir, and the Eleven Point River 
near Bardley. 

The data from Greer Spring are typical of large 
Ozark springs. and the data from the Eleven Point 
River at Bardley are typical of the major rivers in the 
survey area. A) summary of these data is given in 
table 10. 

The great beauty and clarity of the water in the 
streams” of the survey area lar gely result from their 
infertile nature. An examination of the data in table 
10 shows that, the concentration of nutrients such as 
nitrates and phosphates in the water is relatively low. 
The concentration of nitrates appears to be a particu- 
larly important factor in the clarity of the stream wa- 
ters. Investigators have noted in the Eleven Point River 
basin that a concentration of nitrate greater than about 
one part per million generally increases the amount of 
algae growth in the strean and reduces the clarity of 
the water. 

Another important Tand-management program in the 
area is the pilot project at the Furvicane Creek barom- 
eter watershed. This watershed is one of 23 barometer 
watersheds itn the United States. They serve as pilot 
project areas for the integration of water management 
into the overall land management of national forests. 
The investigations on Hurricane Creek are largely re- 
lated to ground-water problems in soluble rock terrain. 

The Hurricane Creck topographic watershed encom- 
passes 113 square miles. Hurricane Creek, like many of 
the neighboring streams, is characterized by very little 
surface flow. Within .the Hurricane Creek basin, ap- 
proximately 85 percent of the average annual runott is 
discharged at large springs outside the topographic 
basin, Textensive ground-water tracing has been done 
with flourescent dye and is being continued with dye 
and colored lycopodium spores. Figure 12 shows suc- 
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TasLe 10.—Results of water-quality monitoring at 


{Samples collected from 


Dis- Water Turbid- Specific Dissolved } Dissolved Nitrate 
Monitoring sites charge! | tempera- ity ? conduct- | Reaction? | oxygen? carbon | Ammonia‘ | nitrogen ‘4 
ture} ance? dioxide! 
: Jackson Micromhos 
Greer Spring: Cu. ft. per sec. oF, candle units per em. pH Mg. per I. Mg. perl. Mo. per t Mg. perl. 
Maximum. _.__-_..---. 545 59. 6 00 388 7. 98 10. 73 31.6 : 0. 
Minimum-____..-------- 207 58, 4 . 81 184 7.31 7. 10 6. 0 . Ol . 25 
Average.-..----------- 827 59. 2 3.10 318 7, 53 8. 83 13.4 . 06 . 46 
Eleven Point River near 
Bardley: 
Maximum..._-.------- 1, 454 73. 6 13. 00 398 8. 49 12. 61 12.4 .27 . 56 
Minimum___...------.- 412 48, 4 . 65 283 7. 69 8. 38 1.7 . 02 ~15 
Average.......-------- 753 60. 8 3.15 326 8. 01 10. 20 6. 9 07 32 


1 46 observations. 2 41 observations. 343 observations. 


cessful ground-water tracing from the Hurricane Creel 
topographic basin (fig. 12). On six separate occasions 
water has successfully been traced from the basin of 
Hurricane Creek, a surface tributary to the Eleven 
Point River, to Big Spring, a major tributary to the 
Current River. This means that ground water has moved 
beneath a major river basin divide. 

Movement of ground water in the Hurricane Creek 


DYE INJECTION POINT..____< ie) 


RECOVERY POINT___...- e 


Figure 12.—Subsurface flow routes established by water tracing 

in the Hurricane Creek basin. Straight lines extend from the 

point of dye injection to the point of recovery. The map shows the 

topographic basin of Hurricane Creek. Surface and subsurface 

basins are shown. The numbers in this figure correspond with the 
case numbers used in table 11. 


4 33 observations. 


area typically is rapid. Table 11 summarizes the travel 
distances and velocities encountered in the ground-water 
tracing in the Hurricane Creek basin. The evidence 
collectecl to date indicates a well-integrated ground- 
water net. 

The soluble rock terrain of the survey area presents 
some water-related problems that are not common in 
other types of terrain. As a result of work on the 
Hurricane Creek barometer watershed, four general 
water-related problems have been identified that are 
applicable to the Mark Twain National Forest Area, as 
well as to many other soluble rock terrains. These prob- 
lems are discussed in the following paragraphs. 

Water availability problems are common because of 
the high degree of localization of ground-water flows. 
The amount of water produced by wells varies widely, 
and “dry holes” are common. Adequate water supplies, 
either surface or subsurface, generally are difficult to 
obtain. 

Ground-water supplies can be contaminated easily. 
Long-distance underground transport, rapid subsurface 
flow, and inadequate filtering can cause severe and 
widespread pollution problems. It is not necessary for 
pollution sources to be Jarge to cause significant health 
hazards. Ground-water contaminants in a region of 
soluble rock typically move as “slugs” in much the 
same way as contaminants move in surface streams. The 
protection’ of water quality in areas of soluble rock 
vequires continuous vigilance. Unseound management 
practices can do more damage to ground water in a 
region of soluble rock than in any other type of terrain. 

Materials than can contaminate ground-water sup- 
plies in the survey area include sewage from poorly 
located septic fields and lagoons, animal wastes from 
feedlots and similar operations, materials from improp- 
erly located dumps, viruses from dead ox diseased ani- 
mals, and chemicals either from spills, careless or im- 
proper usage, or farming or forestry activities. 

Land use can alter water quality and water quantity. 
In areas of soluble rock, where there are well-developed 
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Greer Spring and at the Eleven Point River near Bardley 
May 1969 to May 1971] 
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Total Ortho- Total Fetal Bicarbonate Magne- Potassi- Total 
nitrogen’ | phosphate 5 | phosphate‘ | coliform 6 alkalinity ! | Calcium ‘4 sium 4 um? Chloride ‘| Sulfate 6 iron 4 
Colonies per 

Mg. per 1. Mog. perl, Ag. per i. 100 ml. Mg. perl. Mg. per l. Mg. per L. Mg. per 1. Mg. perl. Mg. per Ll. Mg. perl 
0. 85 0. 06 0, 09 173 208. 6 41.0 27. 1. 2. 25 94. 00 3 

. 29 . 02 . 03 t 138. 9 24, 6 13.5 . 93 . 39 . 30 30 

.57 . 03 . 06 27 178. 9 35. 1 21.7 1. 00 1. 36 21. 58 127 

69 . 05 09 452 250. 0 41.2 28. 0 . 99 2. 70 17. 60 440 

. 18 . 00 .O1 1 130. 5 28.8 16. 8 . 80 . 39 . 50 10 

. 44 . 02 . 04 38 186. 4 35. 7 21.7 . 92 1, 29 4, 49 138 


5 32 observations. °44 observations. 76 observations. 


subsurface flow routes, the use of the land can alter the 
ratio of surface to subsurface flow. Both farm and for- 
estry activities are eapable of changing the ratio of 
surface to subsurface flow. On one hand this can in- 
crease the hazard of flooding, and on the other it can 
cause small, esthetically appealing streams to become 
dry. It can also change the flow of springs important 
for water supplies. 

The survey area is subject to unique hazards of flood- 
ing that must be understood if the Jand is to be well 
managed. Standard equations and curves used in pro- 
jecting floods in the regions of nonsoluble rock are 
often grossly in error when applied to regions of soluble 
rock. 

Floodwater retention dams in regions of soluble rock 
often serve as gigantic ground-water spreading basins. 
Through the introduction of poor-quality water under- 
ground, these dams Jead to the contamination of ground- 
water supplies. 

Collapse or subsidence of the land surface in regions 
of soluble vock can be induced by changes in the water 


TaBLE 11.—Water column, straight-line travel distances, and average velocities of 
Hurricane Creek topographic basin 


regimens. Both increases and decreases of ground-water 
levels can induce collapse or subsicence and endanger 
life and property. 

The delineation of a watershed, the area tributary 
to a given point, is generally the first step in planned 
water management. In regions of soluble rock, the area 
tributary to a given point may differ greatly from the 
topographic watershed. On Hurricane Creek, parts of 
the basin are tributary to the Eleven Point River and 
other parts are tributary to the Current River. It is 
necessary to have a good general picture of the drain- 
age area before beginning work to increase water pro- 
duction, to improve flood’ protection, or to maintain or 
improve water quality. 

Soils influence the rate at which water moves into 
the residuum and underlying bedrock. The rate, in con- 
junction with the depth of the soil, is important in 
relating surface and subsurface flows. This information 
is essential to watershed planning that involves flood 
hazards, erosion hazards, and the character and amount 
of surface and subsurface flow. 


eight grownd~water tracings from the 


Case number and subsurface flow route ! 


Wildcat Hollow to Big Spring 
Blowing Spring estavella to Big Spring 
Leslic Spring Swallet to Big Spring 
Johnson Spring Swallet to Big Spring 
Goldmine Hollow to Big Spring__ 
Davis Lake to Graveyard Spring 
Hurricane Creek to Graveyard Spring 
Dowler Sink to Big Spring 


PAD TB ON 


1 Case numbers correspond to numbers shown in figure 12. 


Water volume Approximate 
Straight- average 
line straight-line 
Injection Recovery distance velocity 
site site 
Cu. ft. per sec. Cu. ft. per sec. Miles Ft. per hour 
ae a 0.3 ee 430 17.0 310 
= .3 415 17.5 390 
me 7 430 17.8 350 
ae 15 370 18.0 130 
a 25 660 15.0 330 
= Jl 30 3.5 150 
ae 2 30 7.5 20 
Ja 2.5 587 25.3 660 
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The soils of the area have been placed in four hydro- 
logic groups (8). These eroups indicate runoff poten- 
tial, They are based on the intake of water at the end 
of Jong-duration storms. intake after prior wetting of 
the soils, and intake after the soils have had an op- 
portunity to swell. These groupings are made without 
consideration to slope. the protective effects of vegeta- 
tion, or the local nature of the bedrock. 

Group A.—Soils that have a high infiltration rate. 
This group consists mainly of well-drained and exces- 
sively drained, sandy or eravelly soils. These soils have 
a high vate of water transmission and a low runoff 
pot ential. 

Group B.—Soils that have a moderate infiltration 
rate. This group consists mainly of moderately well 
drained ‘soils that are moderately fine textured to mod- 
erately coarse textured. These soils have a moderate rate 
of water transmission. 

Group O—Soils that have a slow infiltration rate or 
soils that have layers that impede the downward move- 
ment of water. This group consists of moderately fine 
textured or fine textured soils. These soils have a slow 
rate of water transmission. 

Group D—Soils that have a very slow infiltration 
rate. This group consists mainly of (1) clay soils that 
have a high shrink-swell potential; (2) soils that have 
a permanent high water table; (8) soils that have a 
claypan or clay “Tay er at or near the surface; and (4) 
shallow soils underlain by nearly impervious ‘substrata, 
These soils have a very slow vate of water transmission. 

In table 12 cach soil series in the survey area is clas- 
sified by hydrologic group. 


TABLE 12.—Water-management characteristics of the soils 


Hydro- 
Soil logic Drainage 

group 
Alluvial land... A Variable. 
Ashton._-_------ B Well drained. 
Captina.---_.--- C Moderately well drained. 
Claiborne_.-_-.-- B Well drained. 
Clarksville... -- B Somewhat excessively drained. 
Coulstone____-_- B Somewhat excessively drained. 
Doniphan. ___--- B Well drained. 
Macedonia- - ---- B Well drained. 
Midco..-------- A Somewhat excessively drained. 
Newark_....---- C Somewhat poorly drained. 
Opequon---_--.. D Well drained. 
Poynor___-.----- B Well drained. 
Rock land.._.__- D Well drained. 
Secesh_--.-.---- B Well drained. 
Viraton_-_-. 22 - C Moderately well drained. 
Wilderness....___] C Moderately well drained. 


Geology, Physiography, and Drainage * 


The survey area is part of the Salem Plateau, which 
covers the south-central part of Missouri and extends 
southward into Arkansas (2). The Salem Plateau is a 


‘James H. WILtTAMS, geologist. Missonri Geological Survey and 
Water Resources, helped to prepare this section. 


major subprovince of the Ozarks and represents a land- 
form developed by proionged weathering of moderately 
soluble carbonate (dolomite) bedrock. The bedrock un- 
derlying the survey area ranges in age from the Cam- 
brian to the Pennsylvanian. 

From the oldest to the youngest. the geologic forma- 
tions in the survey area are the Eminence, Gasconade, 
Roubidoux, and the Jefferson City Formations (fig. 18). 
The role of these formations in the development of 
soils is discussed in the seetion “Formation and Clas- 
sification of the Soils.” 

The Eminence Formation is in only a few small areas 
along the Current River in the eastern part of the 
survey area. This formation consists of massive, fine- 
grained to medinm-grained dolomite. Tt is light gray 
and essentially free of chert. In places it varies abrupt- 
ly tn thickness because its weathered surface is some- 
what pinnacled. Generally, if is 800 feet, thick. 

The Gasconade Formation is divided into several 
units. The lowest of these is referred to as the Gunter 
Sandstone. It is thin, sandy dolomite 10 to 20 feet 
thick. The Gunter is overlain by the lower Gasconade, 
a relatively light. thin-bedded to medium-bedded dolo- 
mite that has a few caves. Chert is on weathered slopes 
of the lower Gasconade as an extensive blanket of small, 
angular, light-gray fragments that sometimes are re- 
ferred to as snowy chert. The lower Gasconade is cap- 
ped by an extensive, massive chert reef called the Cryp- 
tozoon Reet. This recf is 8 to 10 feet thick and consists 
of hard, brittle. intensely fractured chert. The upper 
Gasconade is a massive, thick dolomite that has large 
caves. In the upper Gasconade stecp slopes and bluffs 
have formed along stveam vallevs. The Gasconade For- 
mation generally ranges from 300 to 400 feet in thick- 
ness. 

The Roubidoux Formation consists of an interlayed 
sequence of sandstone, medium to massive beds of sandy 
dotomite, and dolomite. Generally, there is a massive 
middle amit of sandstone. Cherty dolomite and cherty 
sandstone lie above and below the middle unit. In the 
southern part of the survey area the Roubidonx For- 
mation consists mostly of dolomite. ‘The Roubidoux has 
undergone such intensive weathering that much of it 
remains only as insoluble chert and ‘sandstone boulders. 
The Roubidoux ranges from 150 to 200 feet in thickness. 

The Jefferson City Formation is a medium-bedded 
sequence of dolomite that is only in the southern part 
of the survey area, A moderate amount of chert is pres- 
ent as nodules in the weathered remains of the Jeffer- 
son Citv-Roubidoux contact. The thickness of the Jeff- 
erson City and related dolomite is more than +400 feet. 
However, only the lower 100 feet or less is present in 
the southern Paeg of the survey area. 

Most of the avea is mantled by residuum that is more 
than 100 feet thic I in the area of Winona. During well- 
drilling operations residuum has been encountered lo- 
eally at a depth of more than 200 feet. The residuum 
derived from the weathering of the underlying bed- 
rock is clay or cherty clay. Solution of the original cal- 
cium and magnesium carbonate bedrock has removed 
material and left a mass of permeable, relatively in- 
soluble sand, chert, and red clay. 
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Figure 13—Geologic map of the survey area. 


The drainage of the area is generally to the south. 
The soils surrounding the Eleven Point and Current 
Rivers are generally steep and cherty (fig. 14). 


Climate ° 


The Mark Twain National Forest Avea has a con- 
tinental climate characterized by frequent and some- 
times extreme changes in weather. The summers can 
be hot and humid, and the winters have periods of 
raw, severe weather. 

The temperature and precipitation data given in table 
18 ave compiled from the National Weather Service’s 
cooperative stations at Doniphan and Van Buren, The 
combined data from these two stations are represen- 
tative of the climate in the survey area. The period 
covered’ by the data is 30 years. 

The temperature exceeds 100° I. in 7 out of 10 
years, and once 100° is reached, it generally occurs on 


°By Warren M. Wisner, climatologist for Missouri, National 
Weather Service, U.S. Department of Commerce. 


3 consecutive days. In 6 out of 10 years, the tempera- 
ture drops below zero. This condition seldom. lasts more 
than a few days. ‘There have been times, however, when 
the temperature has fallen below zero for 5 consecutive 
days or more. 

Precipitation, which is uniform throughout the year, 
averages more than 45.5 inches. The rain’is mostly the 
result of thunderstorm activity, which is at a maximum 
in spring and at a minimum in fall. Thus, May is the 
wettest month, averaging more than 5 inches, and Oc- 
tober is the driest month, averaging only 2.5 inches. 
Monthly extremes have ranged from a trace in June 
1952 to more than 13 inches in January 1950. 

The average Jength of the growing season is about 
175 days. In an area that has such diverse terrain, 
nighttime temperatures can vary considerably from one 
location to another. During periods of ight winds, when 
radiation freezes often occur, temperatures observed 
in valleys can be several degrees colder than those ob- 
served along ridges or on level ground. Table 14 shows 
the last date in spring and the first date in fall when 
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TABLE 13.—Temperature and 


Temperature 
Two years in 10 will have at least 
Average daily 4 days with— 
Month 
Maximum Minimum 
Maximum Minimum Mean temperature temperature 
equal to or equal to or 
higher than— lower than 
° Pp. oR, °F, a om Ce om 
POUNUATY Se heee ete c ecto ee soe 47.7 21.8 34, 8 66 6 
PebMARV so = a ont. = haae es Goode ee delle 51.8 24,8 38. 3 70 10 
Marchi): 2-222 052 bee Hote ek Sout 59.7 31.5 45.6 78 15 
7:9) | a ee wpa ao RE SoS 72.6 44.1 58. 4 86 29 
a Be A a ar eee ah eg ea 81,2 52. 6 66. 9 91 38 
DUNG so eae S ewe teeta ta lee 88, 4 61.3 74. 9 97 50 
JU eee ee Ses aecdebss us tee daeece 92. 1 66. 1 79. 1 101 57 
AUPUS bits SAS See De ate et 91,2 63. 4 77.3 100 53 
September.-._...---00. eee n eee 84. 0 54, 8 69. 4. 96 41 
Octo beh. 2 selfe ston tee ee welt atela te 74,5 41.7 58. 1 87 28 
NOVGMDerS - 2.2 scclc See owen e wee 60. 8 30. 8 45. 8 76 15 
December. _.-_.-..-2----------- eee -- 49. 5 24.6 37.1 67 10 
W6Ahecd= 2 2 cosas wh dae wo Oe te 71.1 43.1 57.1 101 6 


! Less than 0.05 inches. 


freezing temperatures might be expected. This table 
is based on instrument readings taken 5 feet above 
ground level. Frost may ‘occur im sheltered locations 
when the temperature at the observation level is above 
freezing. 

Snowfall averages less than 7 inches a year. It usual- 
ly falls only three or four times a season, and then it 
quickly melts. Tn 1960, 29 inches of snow fell, while in 
19538 only a trace was reported. 


Violent storms often result from the clash between 
the warm, humid airmass from the Gulf of Mexico 
and the cooler continental airmass. However, since 1915 
only five tornadoes have been reported within the sur- 
vey area. Damage caused by hail, lightning, or strong 
winds has occurred almost every year in some part of 
the area, The greatest threat of severe weather is dur- 
ing spring. 


TaBiE 14.—Probabilities of last freezing temperatures in spring and first in fall 


Probability 


Dates for given probability and temperature 


Spring: 


1 year in 10 later than.-_-..- 2222-22-28 


2 years in 10 later than... 
5 years in 10 later than_-- 


Fall: 


1 year in 10 earlier than. 


2 years in 10 carlier than 
5 years in 10 earlier than 


32° F. or lower 


May 8 
May 3 
April 24 


September 30 
October 4 
October 13 


28° F. or lower 


April 20 
April 16 
April 9 


October 15 
October 19 


October 26 


24° F. or lower 


20° I’. or lower 


16° F. or lower 


April 13 
April 8 
March 30 


October 25 
October 28 
November 3 


April 7 
March 31 
March 19 


October 28 
November | 
November 9 


March 31 
March 23 
March 6 


November 2 
November 8 
November 20 
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precipitation 
Tem perature—Continued Precipitation 
Extreme values— One year in 10 will have— Snowfall 
Maximum Minimum Average Less than— More than— Greatest. Average Greatest 
total daily monthly 
rainfall amount 
aaa On oF. Inches Inches Inches inches Inches Inches 
77 —14 3. 70 0. 79 58 45 18 6. 8 
88 —21 3. 57 1. 88 5. 64 3. 05 2. 2 10. 8 
92 —3 4, 54 2. 14 6. 96 4. 65 1.4 16. 5 
92 18 4,31 1. 85 7.13 2. 71 (1) () 
97 29 5, 29 2. 78 8. 78 3. 57 0 0 
108 40 3. 97 1. 40 5. 64 4, 35 0 0 
110 47 3. 97 1. 48 6. 10 4.72 0 0 
109 42 3. 10 1, 24 5, 52 3. 45 0 0 
106 29 3. 81 . 76 6. 88 3. 10 0 0 
96 15 2. 57 .17 4, 38 3. 70 0 0 
85 5 3. 58 1. 20 5. 99 3. 13 .3 3. 0 
78 —6 3, 29 .97 6.17 2. 86 1.3 11.0 
110 —21 45. 70 36. 41 54. 60 4. 72 6.9 16.5 
History Literature Cited 


The Mark Twain National Forest Area is composed 
of steep hills, swiftly flowing streams, and rugged 
forests of great scenic beauty. The first known inhabi- 
tants were the Osage and Qhapaw Indians. Archeologi- 
cal evidence indicates the avea had been occupied by 
Indians for several thousand years (3). Artifacts are 
still found commonly around springs, under overhang- 
ing ledges, and on stream terraces. 

In the early 1800’s the area was thinly settled by 
people migrating from Tennessee and Kentucky. These 
people took up “residence along the streams and near 
springs in much the same manner as did the Indians 
before them. The alluvial and colluvial soils were 
cleared for growing food and a limited amount of for- 
age and grain for livestock (fig. 15). 

After the Civil War, Jogging of the virgin short- 
leaf pine and hardwood forests began. This activity 
peaked about 1900. It was a period of exploitation 
of natural resources. Timber was logged off without 
regard to future regeneration and was replaced by less 
valuable and less desirable species. The closing of the 
sawmills forced the workers to engage in the marginal 
farming of the stecp slopes. This farming greatly in- 
tensified the hazard of erosion and stream secdimen- 
tation. Wildlife also suffered as a result of these prac- 
tices. The White-tailed deer and the wild turkey were 
almost extinct in the area by that time. 

Tn the 1930’s the Federal Government began buying 
land in the area and initiated a program of rehabili- 
tation and forest management. Today, although many 
of the scars remain, most of the wildlife populations 
have increased, the streams have cleared, and the for- 
ests are once again productive. 


(1) 


(2) 


(3 


— 


(4) 


(5) 


(6 


Rute 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS. 

1961. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND 
METHODS OF SAMPLING AND TESTING. Hd. §, 2 
illus. 

Bretz, J. Harcen. 

1965. GEOMORPHIC HISTORY OF THE OZARKS OF MISSOURI, 
Report series 2., V. XLI, Missouri Division Geo- 
logical Survey and Water Resources, 147 pp., illus. 

CHAPMAN, CARL H., and ELEANor F. 

1964, INDIANS AND ARCHEOLOGY OF MISSOURI. 

Handbook No. 6, 161 pp., illus. 
Lemon, Paut E. 

1970. GROUPING SOILS ON THE BASIS OF WOODLAND SUITABILITY 

IN TREE GROWTH AND FOREST SOILS, 413-426. 
Srsronson, Roy W. 

1962. SOIL CLASSIFICATION IN THE UNITED STATES. 
No. 3535, 1027-1034. 

UnIrep STATES DEPARTMENT OF AGRICULTURE. 

1951. SOIL SURVEY MANUAL. U.S. Dept. of Agr., Handbook 
No. 18, 503 pp., illus. [Supplement issued in 1962] 


Missouri 


Sei. 137, 


1960. SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH 
APPROXIMATION. 265 pp., illus. [Supplements is: 


sued in March 1967 and September 1968] 


SCS NATIONAL ENGINEERING HANDBOOK. Section 4, 
Hydrology, looseleaf. 


1964. 


1969, SOIL SURVEY, WASHINGTON COUNTY, ARKANSAS. 94 pp. 


illus. 


1971. SOIL SURVEY, DENT COUNTY, MISSOURI. 68 pp., illus. 


{n.d.] TIMBER MANAGEMENT FIELD BOOK. U.S. Forest Serv- 
ice Eastern Region, looseleaf. 
UNIreD STATES DEPARTMENT OF DEFENSE. 
1968. UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, AIR- 
FIELDS, EMBANKMENTS, AND FOUNDATIONS. MIL-— 
STD-619B, 30 pp., illus. 


54 SOIL SURVEY 


Figure 14.—Relief and drainage patterns of the survey area. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilt- 
ing point. It is commonly expressed as inches of water per 
inch of soil. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. : 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Concretions. Grains, pellets, or nodules of various sizes, shapes. 
and colors consisting of concentrations of compounds or of 
soil grains cemented together. The composition of some con- 
eretions is unlike that of the surrounding soil, Calcium carbo- 
nate and iron oxide are examples of material commonly found 
in concretions. 


Consistence, soil. The feel of the soil and the ease with which a 


lump ¢an be ernshed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in A mass. 

Friable.—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinetly noticeable. 

Plastig¢—When wet, readily deformed hy. moderate pressure but 
ean be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented —Hard and brittle; little affected by moistening,. 
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Drainage class (natural). Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of ‘the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be eaused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven dif- 
ferent classes of natural soil drainage are recognized. 

EHacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat cacessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the soluin. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottling 
ata depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in seme soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. : 

Estavella. A physiographic feature which, depending on hydrologic 
conditions, can serve either as a swatlowhole, swallowing an 
entire spring, or as a resurgence, discharging water after a 
major storm. ; 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balanee, for the 
growth of specified plants, when other growth factors such as 
light, moisture, temperature, and the physical condition of the 
soil are favorable. 

Fragipan. A loamy, brittle, subsurface horizon that is very low in 
organic-matter content and clay but is rieh in silt or very fine 
sand. The layer is seemingly cemented. When dry, it is hard or 
very hard and has a high bulk density in comparison with the 
horizon or horizons above it. When moist, the fragipan tends 
to rupture suddenly if pressure is applied, rather than to de- 
form slowly. The layer is generally mottled, is slowly or very 
slowly permeable to water, and has few or many bleached 
fracture planes that form polygons, Fragipans are a few inches 
to several feet thick; they generally occur below the B horizon, 
15 to 40 inches below the surface. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristies produced by soil-forming 
processes, These are the major horizons: 

O horizon.—The layer of ‘organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horigon.—The mineral horizon at the surface or just below 
an O horizon, This horizon is the one in whieh living or- 
ganisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon, The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these: (2) by pris- 
matie or blocky structure; (8) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The weathered rock material immedintely beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

& tayer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon, 

Karst topography. Topography of the type found in the Karst, a 
limestone plateau on the eastern coast of the Adriatic. It is 
marked by sinkholes, interspersed with abrupt ridges and 


irregular protuberant rocks, and by caverns and underground 
streams. 


‘Loess. Fine-grained material, dominantly of silt-sized particles, 


that has been deposited by wind. 

Losing stream. A surface stream channel which, because of caver- 
nous or otherwise porous bedrock or other material beneath 
it, transmits most or all of its flow through the channel bottom 
into the underground water supply. In this area, the term is 
commonly applied to those stream channels that are underlain 
by cavernous or highly weathered dolomite or limestone bed- 
rock into which water enters through discrete and continuous 
cracks, crevices, caves, and tunnels and flows at times for as 
far as 30 miles before reemerging onto the earth’s surface. 

Microclimate. Local climatic conditions, brought about by the 
changes in the general climate resulting from local differences 
in elevation and exposure. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—few, conmmon, and many; size— 
fine, median, and coarse; and contrast—faint, distinct, and 
prominent, The size measurements are these: fic, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medivm, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension: and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of LOYR 6/4 is a color with a hue of 10YR, a value 
of 6, and a chroma of 4. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid, 

pH value, A numerical means for designating acidity and alkalinity 
in soils. A pH value of 7.0 indicates precise neutrality; a 
higher value, alkalinity; and a lower value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline, An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 

pit pH 
Extremely acid... Below 4.5 9 Mild]y alkaline______ 7.40 7.8 
Very strongly acid. 4.5t05.0 Moderately alkaline. 7.9 to 84 
Strongly acid_-.-_- 5.1 to 5.5 Strongly alkaline_--_ 8.5 to 9.0 


Medium acid ___- 5.6 to 6.0 Very strongly alk 
Slightly acid__--- 6.1 to 6.5 9.1 and 
Neutral ---------- 6.6 to 7.3 higher 


Residuum. Unconsolidated, partly weathered mineral material that 
accumulates over disintegrating solid rock. Residual material 
is not soil but is frequently the material in which a soil has 
formed. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Sinkhole. A vertical hole worn by water into limestone rock along 
a joint, or fracture. Such a hole usnally is connected with an 
underground channel. The caving in of the roof may cause 
more depression and the formation of a pond. 

Slope. Classes of slope used in this survey are: 
Neatly levelcgu undo seep ese casheesseus 
Gently sloping_._-..-_--_------------- 
Moderately steep.------..-.----------. 
Steep ----__--.-_-- 

Very steep 


0 to 2 percent 

2 to 8 percent 

8 to 14 percent 
14 to 85 percent 
35 to 60 percent 


Soil depth. Classes of soil depth used in this survey are: 


Very shallow. .--_--__._--_.-..-- Less than 10 inches 
Shallow ~----_-- -- 10 to 20 inches 
Moderately deep __-_..-_--.---------- 20 to 86 inches 
Deep tol ec sel ene ees - Over 36 inches 
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Figure 15.—Fence of chert and stone cleared from the field. 


Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material, The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. . 

Solution channel. Discrete and continuous cracks, crevices, caves, 
and tunnels formed by the dissolving action of carbon dioxide 
and organie acid-laden water as it percolates through soluble 
carbonate limestone and dolomite bedrock. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grain (each 
grain by itself, as in dune sand) or massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 


Subsoil. Technically, the B horizon; roughly, the part of the solu 
below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Swallet. A point where a surface stream is engulfed in the ground, 
not necessarily into an accessible opening. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 


Clarksville-Coulstone association: Gently sloping to very steep soils 
that are cherty throughout 


Captina-Clarksville-Macedonia association: Gently sloping to moder- y y y 
ately steep soils, some of which have a fragipan, and gently sloping to Yi } Uy Z y Yj : 

: ’ Vy BABE. YY WAY he ECTIONALI 
very steep soils that are cherty throughout | . TOWNSHIP~ 
Poynor-Macedonia-Captina association: Gently sloping to very steep | 91°00' fe |5/4/ 3/2/12] 
soils that have a cherty surface layer and a clayey subsoil, and gently 7 | 8 | 9 [10/12/22] 
sloping to moderately steep soils, some of which have a fragipan 


Each area outlined on this map consists of ZZ Clarksville-Poynor-Doniphan association: Gently sloping to very steep 
more than one kind of soil. The map is thus soils that have a cherty surface layer and a cherty or clayey subsoil 


meant for general planning rather than a basis 
for decisions on the use of specific tracts. Compiled 1973 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of “the mapping unit and that of the soil series to which the mapping unit belongs. In referring to a capability unit, read the introduction to the section 
it is in for general information about its management. Other information is given in tables as follows: 


Suitability.for wildlife habitat and for kinds 
of wildlife, table 4, page 29. 
Limitations for recreation, table 5, page 32. 


Acreage and extent, table 1, page 7. 
Predicted yields, table 2, page 23. 
Productivity and limitations of landsite groups 


Woodland Capability Woodland 
Capability Landsite Suitability unit Landsite suitability 
unit group group group group 
Map Map 
symbol Mapping unit symbol Mapping unit Page Page Letter Number 
Aa Alluvial: land, loamy------------------------ DoB Doniphan cherty silt loam, 2 to 8 percent-- 
Am Alluvial land, mixed-----------------+------ § Lopes --- ---------------- enn nnn nnn 12 a1 Hof 
AtB Ashton silt loam, 1 to 4 percent elues wenn DoD Doniphan cherty silt loam, 8 to 14 percent 
CaB Captina silt loam, 2 to 8 percent slopes---- S$ lopes------+--+-------------- +0 neo ----- 12 - al ho? 
CbB Captina silt loam, moderately shallow, 2 to DoE Doniphan cherty silt loam, 14 to 35 percent 
8 percent slopes-------------------------- Slopes -----~----------------------------- 12 - el krg 
CbD Captina silt loam, moderately shallow, 8 to MaB Macedonia silt loam, 2 to 8 percent slopes- 12 - 20 oT 
14 percent slopes------------------------- MaD Macedonia silt loam, 8 to 14 percent 
CeB Claiborne silt loam, 2 to 8 percent slopes-- Slopes----------------------------------- 12 = 20 ho? 
CeD Claiborne silt loam, 8 to rh percent slopes- MdB Mideo cherty loam, 1 to 4 percent slopes--- 13 - 20 5f9 
CdB Clarksville cherty silt loam, 2 to 8 NeA Newark silt loam, O to 2 percent slopes---- 13 - 20 4w8 
percent slopes---------------------------- OpD Opequon rocky silty clay loam, 8 to 14 
caD Clarksville cherty silt loam, 8 to 14 percent slopes------------+---~------------- 14 - 21 5a9 
percent slopes---------------------------- OpE Opequon rocky silty clay loam, 14 to 35 
CaE Clarksville cherty silt loam, 14 to 35 percent slopes------+--------------------- 14 = aL 5a9 
_ percent slopes--------~--- ee OpF Opequon rocky silty clay loam, 35 to 60 
Car Clarksville cherty silt loam, 35 to 60 percent slopes--------------------------- Lh - al 5d9 
percent slopes---------------------------- PyB Poynor cherty silt loam, 2 to 8 percent : 
ChB Coulstone cherty fine sandy loam, 2 to 8 8 lopéS----------------------------------- 15 - el kfl 
percent slopes---------------------------- PyD Poynor cherty silt loam, 8 to 14 percent 
ChD Coulstone cherty fine sandy loam, 8 to 14 slopeS-------------------------+--------- 15 = al Ufl and 5£9 
percent slopes---------------------------- PyE Poynor cherty silt loam, 14 to 35 percent 
ChE Coulstone cherty finé sandy loam, 14 to.35 SlopeS----------------------------------- 15 4f9 and 5£9 
percent slopes---------------------------- PyF Poynor cherty silt loam, 35 to 60 percent 
ChF Coulstone cherty fine sandy loam, 35 to 60 slopes---------------+------ meee ea ee ee 15 4f9 and 5f9 
’ percent slopes----------------------------- RoD Rock land, 8 to 14 percent slopes---------- 15 5x0 
CvD Coulstone-Clarksville-Rock land complex, 8 RoE Rock land, 14 to 35 percent slopes--------- 15 5x0 
to 14 percent slopes---------------------- RoF Rock land, 35 to 60 percent slopes--------- 16 5x0 
CvE Coulstone-Clarksville-Rock. land complex, 14 SeB Secesh loam, 1 to 4 percent slopes--------- 17 ht? 
to 35 percent slopes---------------------- VcB Viraton silt loam, 2 to 8 percent slopes--- 18 307 
CvF Coulstone-Clarksville-Rock land complex, 35 WdB Wilderness cherty silt loam, 2 to 8 percent 
to 60 percent slopes--~------------------- Slopessessteseeetl oe oa 18 5£8 
WdD Wilderness cherty silt loam, 8 to 14 per- 
cent slopes----------------~-------------- 18 5£8 


and woodland suitability groups, table 3, page 26. 


Engineering uses of the soils, 
pages 36 through 43. 


tables 6, 7, and 8, 
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CONVENTIONAL SIGNS 
WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA SOIL LEGEND 


Highways and roads —‘—s~s—s—s—s—sSsSSS National or state eee Soil boundary 


The first capital letter is the initial one of the soil name. The lowercase letter that follows 
Divided 3.2404 cawsned stereos ————— 1216 | 1 Pate tO Carr ane eres and’ SYMbO): sswercg sass ve vee separates mapping units having names that begin with the same letter except that it does not 
separate slope phases. The second capital letter indicates the class of slope. Symbols with- 
Gravel out a slope letter are those of nearly level soils, or for land types that have a considerable 


range of slope. 


8G PRANES Basal ==> SSS SS Reservation ........0..0.....00- ees ti ROY. ao easrecd eactiote eesnng 


SYMBOL 
Band Btait 1.5 waseioeaisnsasing dete seh ae eee SL IMETYM STORING cs 4 sists 


Alluvial land, loamy 
Small park, cemetery, airport... O©---_--_---_----— }_ Rock outcrops .................. Alluvial land, mixed 
Ashton silt loam, 1 to 4 percent slopes 


Land survey division corners .,, Chert fragments 


Captina silt loam, 2 to 8 percent slopes 

Captina silt loam, moderately shallow, 2 to 8 percent slopes 
Captina silt loam, moderately shallow, 8 to 14 percent slopes 
Claiborne silt loam, 2 to 8 percent slopes 


State or county DRAINAGE SANG SPOt! daiwa seats ss Kes. sted Claiborne silt loam, 8 to 14 percent slopes 


CAR ROME, VceGenp swans sg cabbet 


Clarksville cherty silt loam, 2 to 8 percent slopes 
RSet Stearns: doubleling Gumbo or scabby spot ......... Clarksville cherty silt loam, 8 to 14 percent slopes 
Clorksville cherty silt loam, 14 to 35 percent slopes 
Clarksville cherty silt loam, 35 to 60 percent slopes 
POPOSD Se eee ts seas Coulstone cherty fine sandy loam, 2 to 8 percent slopes 
Coulstone cherty fine sandy loam, 8 to 14 percent slopes 


SINBIO HACK esc ekversicengiinie doe eg ge ONIN Ce Pa 


Multiple track 22... ccc eee = (t;:*=“‘<‘iéstUrmittent ll vee gales “Severely eroded spot ........... Coulstone cherty fine sandy loam, 14 to 35 percent slopes 


Coulstone cherty fine sandy loam, 35 to 60 percent slopes 
Streams, singleline = = Blowout, wind erosion .......... Coulstone-Clarksville-Rock land complex, 8 to 14 percent slopes 

Coulstone-Clarksville-Rock land complex, 14 to 35 percent slopes 
Coulstone-Clarksville-Rock land complex, 35 to 60 percent slopes 


Abandoned 


PSHM Al i ncciaytura ca omemers s . : BS GULP ss sc ciectaciaatehearajacezete eoratctoeir and 


: Doniphan cherty silt loam, 2 to 8 percent slopes 
Intermittent Doniphan cherty silt loam, 8 to 14 percent slopes 
Crossable with tillage Doniphan cherty silt loam, 14 to 35 percent slopes 
implements .............. 

: ‘ Macedonia silt loam, 2 to 8 percent slopes 
Not crossable with tillage Macedonia silt | : Bt 4 recent io 
implements ............+. aes gts acedonia silt loam, 8 to 14 percent slopes 
Midco cherty loam, 1 to 4 percent slopes 


Unclassified .............. Newark silt loam, 0 to 2 percent slopes 


Canals and ditches ............ : : Opequon rocky silty clay loam, 8 to 14 percent slopes 
Opequon rocky silty clay loam, 14 to 35 percent slopes 
Lakes and ponds Opequon rocky silty clay loam, 35 to 60 percent slopes 


Poynor cherty silt loam, 2 to 8 percent slopes 
Poynor cherty silt loam, 8 to 14 percent slopes 
Poynor cherty silt loam, 14 to 35 percent slopes 
MOM ee Vebietee a o Poynor cherty silt loam, 35 to 60 percent slopes 


Perennial 


Buildings Rock land, 8 to 14 percent slopes 


Rock land, 14 to 35 percent slopes 
School Rock land, 35 to 60 percent slopes 


Secesh loam, 1 to 4 percent slopes 


Viraton silt loam, 2 to 8 percent slopes 
dadate-id Make dete Drainage end or alluvial fan ... 
Wilderness cherty silt loam, 2 to 8 percent slopes 
: Wilderness cherty silt loam, 8 to 14 percent slopes 
Gravelipll: ccpsarcne ot itlased do aera, s ss ° e 
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MARK TWAIN NATIONAL FOREST AREA, MISSOURI, PARTS OF CARTER, OREGON, RIPLEY, AND SHANNON COUNTIES NO. 2 


This map is one of a set compiled in 1973 4s part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service.and the University of Missouri Agricultural Experiment Station. 
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MARK TWAIN NATIONAL FOREST AREA, MISSOURI, PARTS OF CARTER, OREGON, RIPLEY, AND SHANNON COUNTIES NO. 3 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service, and the University of Missouri Agricultural Experiment Station. 


Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system. east zone. 


Land division corners are approximately positioned on this map. 
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Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system, east zone. 


rs - SOR Pe on me ph 
Le i f f 


Or off 


€ 
S 
2 
ao 
= 
vo 
E 
is 
Ww 
t 
5 
= 
| 
2 
2 
j 
= 
6 
2 
2 
£ 
€ 
3 
» 
= 
2 
c 
a 
a 
9 
e 
o 
o 
o 
2 
° 
ine 
o 
7 
ry 
” 
© 
2 
S 
by 
(4 
7 
a 
2 
6 
is) 
£ 
2 
| 
2 
to 
< 
3 
c 
o 
E 
z 
(.) 
” 
3 
2 
= 
a 
€ 
3 
. 
& 
z 
> 
4 
> 
a 
3 
by 
* 
a) 
° 
a 
o 
* 
o 
nS 
Oo 
a 
& 
a 
3 
& 
. 
.) 
e 
¢ 
) 
2 
a 
= 
E 
7 
= 
- 


MARK TWAIN NATIONAL FOREST AREA, MISSOURI, PARTS OF CARTER, OREGON, RIPLEY, AND SHANNON COUNTIES NO. 4 


260 000 FEET (Joins sheet 9) 


NO. 5 


MARK TWAIN NATIONAL FOREST AREA, MISSOURI, PARTS OF CARTER, OREGON, RIPLEY, AND SHANNON COUNTIES 


This map Is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service, and the University of Missour) Agricultural Experiment Station. 


Photobase from 1971 aerial! photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system, east zone 
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Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system, east zone. 
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Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system. east zone. 


This map is one of a set compiled in 1973 4s part ot a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service,and the University of Missouri Agricultural Experiment Station. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service, and theUniversity of Missouri Agricultural Experiment Station 


Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missour! coordinate system, east zone 


Land division corners are approximately positioned on this map. 


405 000 FEET 


yr 


# 


(Joins sheet 10) 


J 07 
»/ 


=, 


oe 


(Joins sheet 15) 


MARK TWAIN NATIONAL 


FOREST AREA, MISSOURI, 


PARTS OF 


CARTER, 


OREGON, RIPLEY, AND SHANNON COUNTIES 


SHEET NUMBER 11 


wae ede: Y 


aD toed 
oe aes 


ee 


- 
Ww 
iW] 
irs 
wo 
a 
a] 


2 Miles 


x 


19000 Feet 


5000 


24000 


Scale 1 


4000 3000 2000 


5000 


2 Miles 


10000 Feet 


5000 


24000 


Scale 1 


4000 3000 2000 1000 0 


5000 


(Joins inset, sheet 7) 


MARK TWAIN NATIONAL FOREST AREA, MISSOURI, PARTS OF CARTER, OREGON, RIPLEY, AND SHANNON COUNTIES — SHEET NUMBER 12 


CdE CoD CqB | 
(sins sheet 8) Cals : Sa re ; : = = 256 O00 F 


390 000 FEET 


(Joins sheet 13) 


u, 
Ca A DN Kate Ben 


225000FEET (Joins sheet 17, 


Land division corners are approximately positioned on this map 


Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system, east zone 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, Forest Service,and the University of Missouri Agricultural Experiment Station. 
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Land division corners are approximately positioned on this map. 


Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Missouri coordinate system, east zone. 


) 5 L 


wa 
(pitas 


$ 
= 
= 
a 
~ 
: 
Ww 
g 
2 
3 
2 
5 
= 
6 
2 
: 
‘e 
3 
» 
£ 
2 
c 
1 
o 
8 
> 
o 
2) 
a 
2 
S) 
ire 
oe 
& 
3 
a 
n 
c 
2 
® 
é 
3 
a 
ro 
6 
° 
4 
2 
3 
2 
° 
= 
a 
o 
a 
” 
a 
2 
= 
a 
g 
€ 
=) 
e 
B 
> 
¢ 
2 
5 
a 
6 
i) 
0 
x) 
3 
a 
w 
a 
m 
K 
a 
a 
& 
a 
E 
8 
x 
. 
3 
e 
€ 
6 
4 
a 
® 
€ 
0 
o3 
- 


ay / “ - 
350 000 FEET 


